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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a film having excellent optical and physical properties, 
especially excellent dimensional stability without using a solvent by using a cellulose ester film 
formed by a melt-flow method. 

SOLUTION: The optical film contains a cellulose ester film formed by a melt-flow method. The 
cellulose ester film is stretched in one direction and in the perpendicular direction to that, by 
1.00 to 2.50 times and 1.01 to 3.00 times, respectively. The cellulose ester film contains an 
nonvolatile plasticizer. In this case, the fluidized cellulose ester which may contain various kinds 
of additives to be used for a melt-flow method hardly contains a volatile solvent, but a solvent 
may be used in a part of the process to prepare the molten cellulose ester. Or, as for the 
cellulose ester film which constitutes a protective film, a film made of a lower fatty acid ester of 
cellulose is preferably used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical film characterized by having the cellulose ester film formed of melting flow casting. 

[Claim 2] The optical film according to claim 1 characterized by being the film extended 1.00 to 2.50 times, and 1.01 to 3.00 

tunes, respectively in the direction in which one direction and it, and said cellulose ester film cross at right angles. 

[Claim 3] The optical film according to claim 1 or 2 characterized by said cellulose ester film containing a non- volatile plasticizer. 

[Claim 4] The optical film of claim 1-3 characterized by said cellulose ester film containing an ultraviolet ray absorbent given in 
any 1 term. 

[Claim 5] The optical fibn of claim 1-4 characterized by the melting temperature of said cellulose ester film being 1 10-280 

degrees C given in any 1 term. 

[Claim 6] The optical fihn of claim 1-5 characterized by said cellulose ester fihn containing the lower-fatty-acid ester of a 
cellulose given in any 1 term. 

[Claim 7] The optical film of claim 1-6 characterized by the thing for which said cellulose ester film is chosen from cellulose 
acetate, cellulose propionate, cellulose butyrate, cellulose acetate propionate, cellulose acetate butylate, cellulose acetate 
phthalate, and cellulose phthalate, and which have a kind at least given in any 1 term. 

[Claim 8] The optical film of claim 1-7 given in any 1 term with which the raw material cellulose of said cellulose ester fihn is 
characterized by including either [ at least ] wood pulp or linter pulp. 

[Claim 9] The optical fihn of claim 1-8 characterized by 105 degrees C of said cellulose ester film, length in 5 hours, and the 
horizontal rate of a dimensional change being less than **0.1% given in any 1 term. 

[Claim 10] The optical film of claim 1-9 characterized by Hayes in 80-micrometer conversion of said cellulose ester film being 
0.6% or less given in any 1 term. 

[Claim 1 1] The optical film of claim 1-10 characterized by the retardation RO of the field inboard of said cellulose ester fihn being 
lOOnm or less given in any 1 term. 

[Claim 12] The optical film of claim 1-11 characterized by the tensile strength of said cellulose ester film being two or more 
[ 50Ns //mm ] given in any 1 term. 

[Claim 13] The optical film of claim 1-12 given in any 1 term with which the elastic modulus of said cellulose ester film is 
characterized by 3 kN(s)/mm being two or more. 

[Claim 14] The optical fihn of claim 1-13 characterized by the dynamic friction coefficient of said cellulose ester film being 0 40 

or less given in any 1 term. ^ 

[Claim 15] The optical film of claim 1-14 characterized by the include angle theta 1 of the direction of a lagging axis of said 
optical film and the film production direction to make being -30 degrees - +30 degrees, -60 degrees - -90 degrees, or +60 degrees - 
+90 degrees given m any 1 term. & » & ^ 

[Claim 16] The optical film of claim 1-15 given in any 1 term with which the include angle theta 1 of the direction of a lagging 
axis of said optical film and the film production direction to make and the retardation RO of field inboard are characterized bv 
having the following relation. 
P<=l-sin2 (2thetal), sin2 (piRO/lambda) 

The wavelength nm of the light in the case of three-dimensions refiactometry for P to calculate 0.999 and for lambda calculate RO 
ana theta 1 is expressed. 

[Claim 17] The optical film of claim 1-16 characterized by the number of the luminescent spots which are the diameters of 
0.01mm or more bemg two or less [ 200 //cm ] in applying light from one polarizing plate side, and observing the optical film 
Sl'en^n iyTteJir*" ^ "^"^^ ^^''^^ arranged at the cross Nicol's prism condition from the polarizing plate side of another side 

[Claim 18] The optical film of claim 1-17 characterized by the amomit of residual organic solvents being under 0 1 mass % given 
m any 1 term. * 

[Claim 19] The optical film characterized by the amount of residual organic solvents being under 0 1 mass % 

[Claim 20] The optical film of claim 1-19 characterized by a longitudinal direction being in the condition of a volume 100m or 

more given m any 1 term. 

[Claim 21] The optical film of claim 1-20 characterized by having the spreading layer painted on one [ at least ] field of said 
cemilose ester film with the spreading constituent containing the solvent made to dissolve or swell cellulose ester given in any 1 

[Claim 22] The optical film of claim 1-21 characterized by preparing at least one layer chosen as one [ at least ] field of said 
optical fihn fi^m an antistatic layer, a hardening resin layer, an acid-resisting layer, an easy-bonding layer, an anti-glare layer, and 
an optical compensation layer given in any 1 term. <= j > & j > 

[Claim 23] The polarizing plate characterized by using the optical film of claim 1-22 given in any 1 tenn for the field of the 
method of one at least. 

[Claim 24] The liquid crystal display characterized by using at least the optical film of claim 1-22 given in any 1 term, and one 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical fihn which has the cellulose ester film formed of melting flow casting 
|he polarizing plate using it as a polarizmg plate protection film, and the liquid crystal display containing the polarizing plate. 

[Description of the Prior Art] Since direct connection in IC circuit is especially possible at a low battery and a low power and 
thin-shape-izing is possible, the liquid crystal display (LCD) is widely adopted as displays, such as a word processor, a personal 
computer, television, a monitor, and a Personal Digital Assistant. The configuration with this fundamental LCD prepares a 
polarizing plate in the both sides of a liquid crystal cell. 

[0003] By the way, a polarizing plate lets only the light of the plane of polarization of the fixed direction pass. Therefore, LCD is 
bearing the important role which makes change of the orientation of the liquid crystal by electric field visualize. That is, the 
engine performance of LCD is greatly influenced by the engine performance of a polarizing plate. 

[0004] The polarizer of a polarizing plate adsorbs and extends iodine etc. at a high polymer film. That is, after making the fihn of 
polyvinyl alcohol carry out wet adsorption of the solution called H ink containing the dichroism matter (iodine), an one direction 
is made to carry out orientation of the dichroism matter by carrying out uniaxial stretching of this film, 
[0005] Cellulosic resin, especially cellulose triacetate are used as a protection film of a polarizing plate. 

[0006] Optically and physically, since it is useful as a protection fihn for polarizing plates, generally the cellulose ester film is 
used widely. However, since the manufacture approach of a film was the manufacture approach by the flow casting producing- 
film method for having used the solvent of a halogen system, the costs which solvent recovery takes had become a very large 
burden. Therefore, there was no alternative with which the solubility satisfied although solvents other than a halogen system were 
examined [ that it is various and ] is acquired. Although the new dissolution approaches, such as a cooling method given in JP 10- 
95861 A, were also tned m addition to the alternative solvent, industrial implementation is difficuh and the further examination is 
needed. 
[0007] 

[Problem(s) to be Solved by the Invention] It is offering the optical film which was physically [ optically and ] excellent without 
having made this invention m view of the above-mentioned situation, and the purpose using a solvent, and was excellent in 
especially dimensional stability. Furthermore, it is in improving the instability of the retardation of the poor spreading nature 
which the film obtained by the melting casting method has as another purpose, and the direction of thickness 
[0008] In addition, in this invention, an optical film is a functional film used for various displays, such as a liquid crystal disolav 
a plasma display, and an organic electroluminescence display, and optical compensation films, such as a polarizing plate 
protection film, a phase contrast film, an acid-resisting film, an improvement film in brightness, and angle-of-visibility expansion 
etc. are included especially It is in offering the liquid ciystal display equipped with the polarizing plate and this polarizing plate ' 
JpOOg^^^ adopted the cellulose ester film of this invention as polarizing plate protection films also in it. 

SI^^^i m^^'*A^*'?^''V'^1^^ Problem] The above-mentioned purpose of this invention is attained by the following configurations. 
[00 10] 1 . Optical fihn charactenzed by having cellulose ester film formed of melting flow casting 

[001 1] 2. Optical film of one above-mentioned publication characterized by being film extended LOO to 2 50 times and 1 01 to 
mni o^f^^^' ^^sP^^^^^^^y direction in which one direction and it, and said cellulose ester film cross at right angles' 
nm? A ^^/^^^I^ 1 characterized by said cellulose ester film containing non-volatile plasticizer, or given in two. 

1 ter2 ^ charactenzed by said cellulose ester film containing ultraviolet ray absorbent given in any 

SJen in a?y 1 tern ^^^^ ^"^ characterized by melting temperature of said cellulose ester fihn being 1 10-280 degrees C 

[0015] 6. Optical film of the above 1-5 characterized by said cellulose ester film containing lower-fatty-acid ester of cellulose 
given in any 1 term, ^ j 

[0016] 7. Optical film of the above 1-6 characterized by thing for which said cellulose ester film is chosen from cellulose acetate 
ce u ose Propionate, cellulose butyrate, cellulose acetate propionate, cellulose acetate butylate, cellulose acetate phthalate and ' 
cellulose phthalate, and which have kind at least given in any 1 term. h ^, aim 

[0017] 8. Optical film of the above 1-7 given in any 1 term with which raw material cellulose of said cellulose ester fihn is 
characterized by including either [ at least ] wood pulp or linter pulp. 

[0018] 9. Optical film of the above 1-8 characterized by 105 degrees C of said cellulose ester film, length in 5 hours and 
horizontal rate of dimensional change being less than **0. 1% given in any 1 term. 

L^^^^ll^o/^^,''^^'''-^^ ^'^^^ ^^""^^ ^'^ characterized by Hayes in 80-micrometer conversion of said cellulose ester film 
being 0.6% or less given m any 1 term. 

[0020] 11. The optical film of the above 1-10 characterized by the retardation RO of the field inboard of said cellulose ester film 
being lOOnm or less given in any 1 term. 
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[0021] 12. The optical film of the above 1-11 characterized by the tensile strength of said cellulose ester fihn being two or more 

[ 50Ns //mm ] given in any 1 term. 

[0022] 13. The optical film of the above 1-12 given in any 1 term with which the elastic modulus of said cellulose ester film is 
characterized by 3 kN(s)/mm being two or more. 

[0023] 14. The optical film of the above 1-13 characterized by the dynamic fiiction coefficient of said cellulose ester film being 
0.40 or less given in any 1 term. 

[0024] 15. The optical film of the above 1-14 characterized by the include angle theta 1 of the direction of a lagging axis of said 
optical film and the film production direction to make being -30 degrees - +30 degrees, -60 degrees - -90 degrees, or +60 degrees - 
+90 degrees given in any 1 term. 

[0025] 16. The optical film of the above 1-15 given in any 1 term with which the include angle theta 1 of the direction of a 
lagging axis of said optical film and the film production direction to make and the retardation RO of field inboard are 
characterized by having the following relation. 

[0026] The wavelength nm of the light in the case of three-dimensions refractometry for P<=l-sin2 (2thetal) and sin2 
(piRO/lambda) P to calculate 0.999, and for lambda calculate RO and thetal is expressed, 

[0027] 17. The optical film of the above 1-16 characterized by the number of the luminescent spots which are the diameters of 
0.01mm or more being two or less [ 200 //cm ] in applying light from one polarizing plate side, and observing the optical film 
arranged between two polarizing plates arranged at the cross Nicol's prism condition fi-om the polarizing plate side of another side 
given in any 1 term. 

[0028] 18. The optical film of the above 1-17 characterized by the amount of residual organic solvents being under 0.1 mass % 
given in any 1 term. 

[0029] 19. The optical film characterized by the amount of residual organic solvents being under 0.1 mass %. 

[0030] 20. The optical film of the above 1-19 characterized by a longitudinal direction being in the condition of a volume 100m or 

more given in any 1 term. 

[003 1 ] 2 1 . The optical film of the above 1 -20 characterized by having the spreading layer painted on one [ at least ] field of said 
cellulose ester film with the spreading constituent containing the solvent made to dissolve or swell cellulose ester given in any 1 
term. 

[0032] 22. The optical film of the above 1-21 characterized by preparing at least one layer chosen as one [ at least ] field of said 
optical film from an antistatic layer, a hardening resin layer, an acid-resisting layer, an easy-bonding layer, an anti-glare layer, and 
an optical compensation layer given in any 1 term. 

[0033] 23. The polarizing plate characterized by using the optical film of the above 1-22 given in any 1 term for the field of the 
method of one at least. 

[0034] 24. The liquid crystal display characterized by using either [ at least ] the optical fihn of the above 1-22 given in any 1 
term, or the polarizing plate of 23 above-mentioned publication. 

[0035] This invention was made in order to study the approach of carrying out film film production in the system which uses 
cellulose ester as an ingredient of an optical film, especially the protection film of a polarizing plate without using a solvent, and it 
results in this invention based on knowledge that what is necessary is just to form cellulose ester melting and by casting at the 
optimal temperature for adopting the approach of producing a film by the non-solvent use system, and manufacturing a cellulose 
ester fihn. And it also becomes clear that it excels optically [ the cellulose ester film obtained by this approach ] and physically, 
and excels especially in properties, such as dimensional stability, and it came to obtain the polarizing plate adopted as a protection 
film which has those descriptions as a result. 

[0036] Hereafter, this invention is explained in full detail. It is characterized by the optical film of this invention bemg a cellulose 
ester film formed of melting flow casting. 

[0037] The melting flow casting in this invention carries out heating fusion of the cellulose ester to the temperature which shows a 
fluidity not usmg a solvent, and means extruding the cellulose ester of an after that fluidity to an endless belt and drum lifting and 
producmg a film. ^' 

[0038] Although a volatile solvent is hardly included in the fluid cellulose ester which may also contain the various additives used 
for flow casting, a solvent may be used in a part of process in which the melting cellulose ester is prepared by one side 
[0039] As for the cellulose ester film which constitutes a protection film, it is desirable to use the thing made fi-om the lower-fatty- 
acid ester of a cellulose. A carbon atomic number means six or less fatty acid, for example, as for the lower fatty acid in the 
lower-fatty-acid ester of a cellulose, cellulose acetate, cellulose propionate, cellulose butyrate, etc. are mentioned for it as what 
has desu-able lower-fatty-acid ester of a cellulose. In addition, mixed fatty acid ester, such as cellulose acetate propionate and 
ce u ose acetate butylate, can be used. The lower-fatty-acid ester of the most desirable cellulose is cellulose ester containing the 
cellulose ester which fills the following type (I) and (II) to coincidence, when it has the acyl group of the carbon atomic nui^bers 
2-4 as a substituent, whenever [ permutation / of an acetyl group ] is set to X and whenever [ permutation / of a propionyl radical 
or a butyryl radical ] is set to Y. f ^ j 

[0040] 

Fonnula (I) 2.6 <=X+Y<=3.0 formula (II) Especially cellulose acetate propionate is used preferably and it is desirable 

0<-X<=2.5, among these that it is 1.9<=X<=2.5, and is 0.1<=Y<=0.9 especially. The part which is not permuted by the acyl 

^oup IS an existing [ as a hydroxyl group ].usually thing. These are compoundable by the well-known approach 

[0041] The thing of 1.5-5.5 is preferably used for weight-average-molecular-weight Mw / number-average-molecular-weight Mn 

ratio the cellulose ester used by this invention is 2.0-5.0 especially preferably, and is 2.5-5.0 still more preferably and the 

cellulose ester of 3.0-5.0 is used preferably still more preferably. ' 

[0042] Although wood pulp or a cotton linter is sufficient as the raw material cellulose of cellulose ester used by this invention 

and a needle-leaf tree or a broad-leaved tree is sufficient as wood pulp, the needle-leaf tree is more more desirable. From the point 

ot the detachabihty m the case of fihn production, a cotton linter is used preferably. It can mix suitably or the cellulose ester made 

irom these can be used independently. 

[0043] For example, cotton linter origin cellulose-ester: wood-pulp (needle-leaf tree) origin cellulose ester: The ratio of wood pulp 
(broad-leaved tree) origin cellulose ester can use by 100:0:0, 90:10:0, 85:15:0, 50:50:0, 20:80:0, 10:90:0, 0:100:0, and 0:0:100, 
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80:10:10, 85:0:15 and 40:30:30, 

[0044] Moreover, as for the cellulose ester used by this invention, it is desirable that there are few luminescent-spot foreign 
matters when making it a film. When the luminescent-spot foreign matter has arranged two polarizing plates to the rectangular 
cross (cross Nicol's prism), the cellulose ester film is arranged m the meantime, the light of the light source is applied from one 
field and a cellulose ester fihn is observed from another field, it is a point which the light of the light source leaks and is in sight. 
As for the polarizing plate used for evaluation at this time, it is desirable to consist of protection films without a luminescent-spot 
foreign matter, and what used the glass plate for protection of a polarizer is used preferably. The cellulose which is not acetylated 
[ which is included in cellulose ester ] is considered to be one of the cause of the, and a luminescent-spot foreign matter can be 
removed and reduced using cellulose ester with few luminescent-spot foreign matters, and by filtering the fused cellulose ester. 
Moreover, a luminescent-spot foreign matter tends to decrease, so that the number of luminescent-spot foreign matters per unit 
area decreases, so that film thickness becomes thin, and the content of the cellulose ester contained in a film decreases. 
[0045] It is desirable that it is two or less [ 50 //cm ], and it is desirable that it is two or less [ 30 //cm ], and although it is desirable 
that it is two or less [ 10 //cm ], a nil thing is the most desirable [ as for a luminescent-spot foreign matter, it is desirable that the 
diameter of 0.01mm or more of the luminescent spot is two or less / 200 //cm /, and / it is desirable that it is two or less / 100 
more //cm /, and ]. Moreover, a nil thing is the most desirable although it is desirable also about the luminescent spot 0.005- 
0.01mm or less that it is desirable that it is desirable that it is desirable that it is desirable that it is two or less [ 200 //cm ], and it is 
two or less [ 100 more //cm ], and it is two or less [ 50 //cm ], and it is two or less [ 30 //cm, and it is two or less / 10 //cm'/. 
[0046] When filtration removes a luminescent-spot foreign matter, filtering the constituent which carried out addition mixing of 
the plasticizer has the highly more desirable removal effectiveness of a luminescent-spot foreign matter rather than filtering that to 
which melting of the cellulose ester was carried out independently. What also mixed an ultraviolet ray absorbent and other 
additives suitably can be filtered. ** by which the viscosity of the melt containing cellulose ester is filtered less than [ lOOOOP ] is 
desirable still more desirable, as for filtt-ation, less than [ 5000P ] is desirable, it is still more desirable that it is less than [ lOOOP ], 
and it is still more desirable that it is less than [ 500P ]. As a filtering medium, although what has conventionally well-known 
fluororesins, such as a glass fiber, cellulose fiber, a filter paper, and tetrafluoroethylene resin, etc. is used preferably, the ceramics, 
a metal, etc. are especially used preferably. As a filtration accuracy, a thing 50 micrometers or less is used preferably absolutely, a 
thing 30 micrometers or less is still more desirable, a thing 10 micrometers or less is still more desirable, and a thing 5 
micrometers or less is used still more preferably. These can also be used combining them suitably. Although a filtering medium 
can be used also by the Sir face type or the depth type, it is used preferably that it is comparatively hard to carry out blinding of 
the direction of a depth type. 

[0047] In the another embodiment, after making it dissolve in a solvent once at least, as for the cellulose ester of a raw material, it 
is desirable to use the cellulose ester which dried the solvent. After making it dissolve in a solvent preferably or more with at least 
one of a plasticizer, an ultt-aviolet ray absorbent, and the mat agents, the dried cellulose ester is used. Furthermore, it is more 
desirable to cool at -20 degrees C or less in process of the dissolution. Since it is easy to make each additive when adding such 
cellulose ester changes into a melting condition into homogeneity, it is desirable, and also in order to make an optical property 
into homogeneity, it excels. More than 1 mass % of all cellulose ester, it is desirable to add more than 50 mass % still more 
preferably, and it is especially desirable [ more than 10 mass % / more than 30 mass % ] more than 5 mass % more preferably to 
dissolve all cellulose ester raw materials with a solvent once most preferably still more preferably still more preferably, 
[0048] What mixed macromolecule components other than cellulose ester suitably is sufficient as the optical film of this 
mvention. As for the macromolecule component mixed, what is excellent in cellulose ester and compatibility is desirable and it is 
desirable that the permeability when making it a film is 92% or more still more preferably 90% or more still more preferablv 80% 
or more. ^ ^ 

[0049] Although the manufacUire approach of the optical film of this invention is explained in more detail below, this invention is 
not limited to this. In this, the film production direction (longittidinal direction) of a film is called lengthwise direction and the 

film production direction of a film and the direction of a right angle is called longitudinal direction (width direction) 
[0050] The cellulose ester of a raw material is cast to a pellet type, hot air drying or after carrying out a vacuum drying from 
melting extrusion and a T die, extrude in the shape of a sheet, it is made to stick to a cooling drum by the electrostatic impressing 
method etc., coolmg solidification is carried out, and a non-extended sheet is obtained. As for the temperattire of a cooling drum 
being maintained by 90-150 degrees C is desirable. 

[0051] When a polarizing plate is produced by using the optical fihn of this invention as a polarizing plate protection film, as for 
this cellulose ester film, it is desirable in a width direction or the film production direction that it is especially the film bv which 
extension film production was carried out. r j j 

[0052] It exfoliates from the above-mentioned cooling drum, the obtained non-extended sheet is heated within the limits of 
Tg+100 degree C from the glass transition temperattire (Tg) of cellulose ester through heating apparattis, such as two or more roll 
groups and/or an infrared heater, and it is desirable one step or to carry out multistage length extension 

[0053] Next, it is desirable to carry out horizontal extension and to carry out heat setting of the cellulose ester film extended by 
the lengthwise direction obtamed as mentioned above subsequently m the temperattire requirement of Tg-Tg-20 degree C 
[0054] When carrying out horizontal extension, and horizontal extension is carried out, carrying out the temperattire up of the 
temperattire gradient one by one in 1-50 degrees C in the extension field divided or more into two, disttibution of the physical 
properties of a cross direction can be reduced and it is desirable. Furthermore, after horizontal extension, when a film is held for 
0 01 - 5 minutes m the range beyond Tg-40 degree C below at the last horizontal extension temperattire, disttibution of the 
physical properties of a cross direction can decrease further, and is desirable. 

[0055] From the last horizontal extension temperattire, heat setting is an elevated temperattire and usually carries out heat setting 
for 0.5 - 300 seconds m the temperattire requirement not more than Tg-20 degree C. Under the present circumstances it is 
desirable to carry out heat setting, carrying out the temperattire up of the temperature gradient one by one in 1-100 degrees C in 
the field divided or more into two. 

[0056] It is usually cooled below at Tg, and the film by which heat setting was carried out cuts the clip grasping part of fihn both 
ends, and is rolled round. Under the present circumstances, it is desirable in the temperattire requirement more than Tg to carry 
out relaxation processing 0. 1 to 1 0% to a longittidinal direction and/or a lengthwise direction below the last heat setting 
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temperature. Moreover, as for cooling, it is desirable to anneal from the last heat setting temperature to Tg with the cooling rate of 
100 degrees C [ or less ]/s. Although it cools, the means which carries out relaxation processing does not have especially 
limitation and a well-known means can perform conventionally, it is desirable to perform these processings in respect of the 
improvement in dimensional stability of a film, carrying out sequential cooling in two or more temperature fields especially. In 
addition, a cooling rate is the value calculated by (Tl-Tg)/t, when time amount until Tl and a film reach Tg from the last heat 
setting temperature in the last heat setting temperature is set to t. 

[0057] Since the more nearly optimal conditions of these heat setting conditions, cooling, and relaxation processing conditions 
change with cellulose ester which constitutes a film, they measure the physical properties of the obtained biaxially oriented film, 
and should just determine them by adjusting suitably so that it may have a desirable property. 

[0058] When a polarizing plate is produced by using the optical film of this invention as a polarizing plate protection film, Tg of 
this cellulose ester film has desirable 150 degrees C or more, and its 180 more degrees C or more are desirable. Tg is calculated as 
the average of the temperature which the base line measured with a differential scanning calorimeter begins to ****, and the 
temperature which newly returns to the base line. Moreover, as for melting temperature, it is desirable that it is the range of 1 10- 
280 degrees C, and its 200 more degrees C or more are desirable. 

[0059] The desirable draw magnification of a cellulose ester film The draw magnification of an one direction is extended 1.01 to 

3.00 times, and it increases the extension film production of another draw magnification 1.00 to 2.5 times. The draw 
magnification of an one direction is extended 1 .01 to 3.0 times more preferably. That with which another draw magnification was 
extended 1.00 to 2.50 times is desirable. Furthermore, the draw magnification of an one direction is extended 1.01 to 3.0 times 
preferably. Another draw magnification is extended 1.00 to 2.00 times. Furthermore, the draw magnification of an one direction is 
extended 1.01 to 3.0 times preferably. Another draw magnification is extended by less than 1.01 to L50 times. Furthermore, the 
draw magnification of an one direction is extended 1.01 to 3.0 times preferably. Another draw magnification is extended by less 
than 1.01 to 1.25 times. Furthermore, the draw magnification of an one direction is extended 1.01 to 2.50 times preferably. 
Another draw magnification is extended by less than 1.01 to 1.25 times, the draw magnification of an one direction is extended 

1 .0 1 to 2.00 times most preferably, and another draw magnification is extended by less than 1 .0 1 to 1 . 1 0 times. Thereby, the 
cellulose ester film excellent in the optical isotropy can be obtained preferably. It may be desirable to perform these width-of-face 
maintenance of a film production process or lateral extension by the tenter, and a pin tenter or a clip tenter may be used for it. 
[0060] When the optical film of this invention is used as a polarizing plate protection film, the thickness of this protection film has 
desirable 10-500 micrometers. 20 micrometers or more and especially 35 more micrometers or more are desirable. Moreover, 100 
micrometers or less and 85 more micrometers or less are desirable. It is especially desirable, 20-80 micrometers is desirable 
especially desirable, and 30-60 micrometers is 30-50 micrometers still more preferably. 

[0061] It is still more desirable that it is lOOnm or less, it is desirable that it is less than 300nm, and it is [ it is still more desirable 
that it is less than 200nm, and / it is still more desirable that it is 50nm or less, and ] it is desirable that it is especially less than 
500nm, and still more desirable [ in this invention, retardation ROnm in the field inboard of the cellulose ester film produced as 
mentioned above is so desirable that it is small, and that it is 30nm or less. It is still more desirable that it is Onm that it is lOnm or 
less especially preferably. 

[0062] It is so desirable that the include angle theta (here theta 1) of the fihn production direction (it is equivalent to a longitudinal 
direction) of the optical fibn of this invention and the lagging axis of a film to make is close to 0 degree, +90 degrees, or -90 
degrees. However, theta 1 is a narrow include angle which the film production direction and a lagging axis make, and is range 
which is +90 degrees - -90 degrees. When using as a polarizing plate protection film especially, it contributes to the improvement 
in degree of polarization of the polarizing plate obtained. A lagging axis is a direction where the refractive index in a film plane 
becomes the highest here. Hereafter, the desirable range is explained according to drawing 1 . 

[0063] Drawing 1 is the schematic diagram which explained typically the include angle of the fihn production direction of an 
optical film, and the lagging axis of a film to make. It is specifically desirable that theta 1 is in -30 degrees - +30 degrees 
( drawin g 1 b and c), +60 degrees - +90 degrees ( drawin g 1 a), or -60 degrees - -90 degrees ( drawing 1 d). It is desirable that 
theta 1 IS in -20 degrees - +20 degrees, +70 degrees - +90 degrees, or -70 degrees - -90 degrees more preferably. Furthermore it is 
desirable that it is -15 degrees - +15 degrees, +75 degrees - +90 degrees, or -75 degrees - -90 degrees preferably. Furthermore it is 
desirable that it is -14 degrees - +14 degrees, +80 degrees - +90 degrees, or -80 degrees - -90 degrees preferably. Furthermore' it is 
desirable that it is -3 degrees - +3 degrees that it is -5 degrees - +5 degrees that it is -10 degrees - +10 degrees preferably desirable 
still more preferably desirable still more preferably. Furthermore, it is most desirable that it is -1 degree - +1 degree preferably 
and is 0 degree. f ^» 

[0064] In addition, the range of a' in drawing 1 - d' is synonymous with the range of above-mentioned a-d, and is included in each 
a-d. 

[0065] When the optical film of this invention is used as a polarizing plate protection fihn, when the polarizer of a polarizing plate 
and the relation of a polarizing plate protection film are arranged so that the include angle theta 2 of the direction of orientation of 
a polarizer and the lagging axis of a polarizing plate protection film to make may become close to 0 degree, +90 degrees, or -90 
degrees, the degree of polarization of a polarizing plate becomes high and is desirable [ relation ]. 

[0066] It is specifically desirable that theta 2 is in -30 degrees - +30 degrees, +60 degrees - +90 degrees, or -60 degrees - -90 
degrees. It is desirable that theta 2 is in -20 degrees - +20 degrees, +70 degrees - +90 degrees, or -70 degrees - -90 degrees more 
preferably. Furthermore, it is desirable that it is -15 degrees - +15 degrees, +75 degrees - +90 degrees, or -75 degrees - -90 degrees 
preferably. Furthermore, it is desirable that it is -14 degrees - +14 degrees, +80 degrees - +90 degrees, or -80 degrees - -90 degrees 
preferably. Furthermore, it is desirable that it is -3 degrees - +3 degrees that it is -5 degrees - +5 degrees that it is -10 degrees - 
+10 degrees preferably desirable still more preferably desirable still more preferably. Furthermore, it is most desirable that it is -1 
degree - +1 degree preferably, and is 0 degree. 

[0067] Furthermore, it is more desirable to have the desirable relation of the following [ retardation / RO / of theta and field 
inboard ]. theta is theta 1 with a polarizing plate protection film, and is theta 2 in a polarizing plate 
[0068] • 
P<=l-sin2 (2theta), sin2 (piRO/lambda) 

It is the wavelength nm of the light in the case of three-dimensions refi-actometry for P to calculate 0.999 and for lambda calculate 
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for RO and theta. Furthermore, it is desirable that theta and RO fill an upper type when P is 0.9995 preferably. Furthermore, it is 
desirable that theta and RO fill an upper type when P is 0.9998 preferably. Furthermore, it is desirable that theta and RO fill an 
upper type when P is 0.9999 preferably. Furthermore, it is desirable that theta and RO fill an upper type when P is 0.99995 
preferably. Furthermore, when it is desirable still more desirable that theta and RO fill an upper type when P is 0.99998 preferably 
and P is 0.99999, it is desirable that theta and RO fill an upper type. 

[0069] Furthermore, in the embodiment of this invention, the amount of residual organic solvents offers the cellulose ester film of 
under 0.1 mass %. That is, especially the value of the retardation Rt of the direction of thickness is stable in the amount of residual 
organic solvents being under 0.1 mass %, and it was easy to carry out handling. With the polarizing plate protection film, it asks 
in order to obtain the optical property by which it was stabilized that there is little fluctuation of Rt. In order to obtain the cellulose 
ester film by which Rt was stabilized, as a result of repeating examination, Rt became clear [ changing depending on the own 
amount of residual organic solvents of a cellulose ester fihn ]. The manufactured cellulose ester film is kept and conveyed in the 
condition of a long roll (roll), and is used for polarizing plate manufacture etc. In the state of a volume, the vaporization of the 
residual organic solvent from the cellulose ester film itself is scarce, it passes through it, so that what was rolled round especially 
by die length of 100m or more goes to a core, and since there is little vaporization of the residual organic solvent in the time, it 
will have distribution in the amount of residual organic solvents of the core of a volume, and the outermost surface. For this' 
reason, there was a problem of having distribution of Rt also m a volume. Moreover, since the amount of residual organic solvents 
was changed also according to a storage time or storage conditions, it was difficult [ it ] to manufacture a polarizing plate, 
checking Rt value which is in the condition by which Rt was stabilized or was stabilized. 

[0070] Since the optical film of this invention does not use a solvent substantially at a film production process, it is possible to 
offer a cellulose ester film with Rt which the amount of residual organic solvents contained in the cellulose ester film rolled round 
after film production was stabilized, and is under O.l mass % and was stabilized by this more than before. It became possible to 
offer a cellulose ester film with Rt especially stabilized also in the roll of a long picture lOOm or more. About the length of a 
volume, especially a limit does not have this cellulose ester film, and even if they are 1500m, 2500m, and 5000m, it is used 
preferably. 500nm or less, it is still more desirable, 300nm or less is desirable still more desirable, 0-150nm or less is desirable 
still more desirable, and 30-lOOnm of Rt is desirable. Moreover, it is desirable that it is less than **15%, it is desirable that it is 
less than **20%, and it is [ it is desirable that it is less than **10%, and ] it is desirable that it is less than **30%, and desirable 
[ as for fluctuation of Rt, or the width of face of distribution, it is desirable that it is less than **50%, and ] that it is less than 
**5%. It is that there is no fluctuation of Rt most preferably. 

[0071] Moreover, the above-mentioned cellulose ester film has good spreading nature. In the optical film using a cellulose ester 
film, in order to give various functions, an antistatic layer, a hardening resin layer, an acid-resisting layer, an easy-bonding layer 
an anti-glare layer, an optical compensation layer, etc. can be painted at a spreading process. With the cellulose ester film 
produced by the conventional solution casting method, spreading nature might change by the elapsed time after manufacture. In 
order to solve this problem, as a result of repeating examination wholeheartedly, it became clear that the amount of residual 
organic solvents of a cellulose ester film was a cause. 

[0072] When painting with the spreading constituent containing the solvent made to dissolve or swell cellulose ester especially 
when there were many amounts of residual organic solvents of a cellulose ester film, brushing was caused, and it was checked that 
a detailed crack occurs m a paint film. Although it has become clear that it depends for these phenomena also on a spreading 
environment, the cause is not specified completely. 

[0073] With the above-mentioned cellulose ester film, in order to give various functions, when painting stratum functional such 
as an antistatic layer, a hardening resin layer, an acid-resisting layer, an anti-glare layer, an easy-bonding layer an optical 
compensation layer, and an orientation layer, at a spreading process, even if it painted with the spreading constituent containing 
the solvent made to dissolve or swell cellulose ester, it was checked that it is stabilized and good spreading nature can be obtained 
Moreover, even when a spreading layer is prepared in this cellulose ester film, since it is usually thinner than the thickness of a 
mri!^^?^^ T^^^ ' thickness of a spreading layer can acquire the value stabilized by the above-mentioned Rt value 
[00174] It decreases more, and it is rare for such spreading failure to take place that the amount of residual organic solvents is 
^Z^^ ^"^^ ^ ^^""^ desirable that it is under 0.05 mass %, and ] still more desirable especially that it is 

under 0 03 mass % at under 0.08 mass %. It is desirable that it applies to a front face (besides) from the core especially in the state 
ot a roll (roll), and is in the above-mentioned range. 

[0075] The amount of residual organic solvents can be measured by the head space gas-chromatograph method That is the 
cellulose ester film of a known amount is heated for 20 minutes at 120 degrees C within a well-closed container, and the quantum 
of the organic solvent contained in the gaseous phase in the well-closed container is carried out by the gas chromatograph From 
this resuh, the amount of residual organic solvents (%) is computable. * 
[0076] The cellulose ester film before the amount {%) of residual organic solvents = residual organic solvent (mass g) / heat- 
treatment (g) V 

headng^""""^ of residual organic solvents (%) can also be calculated by the bottom type from the mass change before and behind 

[0077] The cellulose ester film before the mass (difference g) / heat-treatment of the cellulose ester fihn before and behind amount 
(%) of residual organic solvents = heat-treatment (g) 

When a film contains moisture, a residual organic solvent content (%) can be calculated with the value which calculated the 
moisture content (g) further contained in the cellulose ester film by the option, and deducted and calculated the mass (c) of 
mn-f^! , u"""" "lass difference (g) of the cellulose ester film before and behind the aforementioned heat-treatment 
[0078] Although it is difficuh to make below into O.l mass % the amount of residual organic solvents of the cellulose ester film 
produced by the solution castmg method (%) and a desiccation process long for that purpose is required according to this 
approach, a cellulose ester fihn with the property which could obtain the cellulose ester film of a very low residual organic solvent 
content, and was excellent in cheap cost as a polarizing plate protection film can be obtained. 

[0079] The optical film of this invention may make a plasticizer, an ultraviolet ray absorbent, a plasticizer, a slipping agent a mat 

agent, etc. contain by the request other than cellulose ester. S B 

[0080] As a plasticizer, for example, triphenyl phosphate, tricresyl phosphate, Cresyl phenyl phosphate, octyl diphenyl phosphate, 
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Diphenyl biphenyl phosphate, trioctylphosphate, tributyl phosphate, The plasticizer of phosphoric ester systems, such as 
trinaphthyl phosphate, trixylyl male FETO, and tris ah.-biphenyl phosphate. Diethyl phthalate, dimethoxy ethyl phthaiate, 
dimethyl phthalate. The plasticizer of phthalic ester systems, such as dioctyl phthalate, dibutyl phthalate, and G 2-ethylhexyl 
phthalate. The plasticizer of glycolic-acid ester systems, such as a triacetin, tributyrin, butyl phthalyl butyl glycolate, 
ethylphthalylethyl glycolate, methyl phthalyl ethyl glycolate, and butyl phthalyl butyl glycolate, etc. is mentioned. Especially, the 
plasticizer of a phthalic ester system or a glycolic-acid ester system is desirable from being hard to cause hydrolysis of cellulose 
ester. Moreover, it is desirable that a plasticizer 20 degrees C or less is contained for the congealing point. As such a plasticizer, 
tricresyl phosphate, cresyl phenyl phosphate, tributyl phosphate, diethyl phthalate, dimethyl phthalate, dioctyl phthalate, dibutyl 
phthalate, G 2-ethylhexyl phthalate, ethylphthalylethyl glycolate, etc. are mentioned, for example. 

[0081] Moreover, what especially has a non- volatile also in a plasticizer is used preferably. The vapor pressure in 200 degrees C 
is the compoimd of 10 or less mmHgs, and a non- volatile plasticizer is a thing of a property which has very low vapor pressure 
and has low volatility. Five or less nrniHgs are 1 or less mmHg still more preferably preferably. The non-volatile phosphoric ester 
specifically indicated by Patent Publication Heisei No. 501040 [ six to ] is mentioned, for example, arylene bis(diaryl phosphate) 
ester is desirable. 

[0082] In this invention, the example of a desirable plasticizer is illustrated below. 

[0083] 

[Formula 1] 




[0084] From a viewpoint of dimensional stability, the content of the above plasticizer has desirable 0.1-30 mass % to cellulose 
ester, and its 0.5-15 mass % is especially desirable. 

[0085] In addition, the flexibility of a cellulose ester film is raised and it is the workability (it is slit processing or blanking, and if 
such workability is bad, a cutting plane will become saw-like and scraps will be generated.) of a film, and ~ if these waste adheres 
to a film ~ the liquid crystal display engine performance - bad - becoming ~ since it becomes good, 20 degrees C or less and the 
direction especially with much plasticizer 14 degrees C or less have the desirable congealing point. 

[0086] As an ultraviolet ray absorbent, it excels in the absorbing power of ultraviolet rays with a wavelength of 370nm or less 
from a viewpoint of degradation prevention of liquid crystal, and what has few absorption of the light with a wavelength [ the 
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viewpoint of liquid crystal display nature to ] of 400nm or more is desirable. For example, the benzophenone system of the "latest 
[ of a giant-molecule additive ] technical" 100-page (1987) CMC Co. **, a benzotriazol system, an acrylate system, a SARISHI 
rate system, an oxanilide system, a HINDATO amine system, a nickel system, etc. are mentioned. They are a benzophenone 
system and a benzotriazol system preferably. 

[0087] Although the example of an ultraviolet ray absorbent is given to below, this invention is not limited to these. 
UV-1:2- (2'-hydroxy-5'-methylphenyl) benzotriazol UV-2:2- (2'-hydroxy-3' --) 5'-G tert-buthylphenyl benzotriazol UV-3:2-(2'- 
hydroxy-3'-tert-butyl-5'-methylphenyl) benzotriazol UV-4:2- (2'-hydroxy-3' -) 5'-G tert-buthylphenyl-S-chlorobenzo triazole UV- 
5:2-(2'-hydroxy-3'-(3", 4", 5"6"-tetrahydro phthalimidomethyl)-5'-methylphenyl) benzotriazol UV-6 : 2,2-methylene bis (4- 
(1,1,3 ,3-tetrametylbutyl)-6-(2H-benzotriazol-2-IRU) phenol) 

UV-7:2.(2'-hydroxy-3'-tert-butyl-5'-methylphenyl)-5-chiorobenzo triazole UV.8:2-(2H-benzotriazol-2-IRU)-6-(s1xaight chain and 
side-chain dodecyl)-4-methyl phenol (product made from TINUVIN171:Ciba) 

UV-9: Mixture of octyl-3-[3-tert-butyl-4-hydroxy-5-(chloro-2H-benzotriazol-2-IRU) phenyl] propionate and 2-ethylhexyl-3-[3- 
tert-butyl-4-hydroxy-5-(5-chloro-2H-benzotriazol-2.IRU) phenyl] propionate (product made from TINUVIN109:Ciba) 
Moreover, as an ultraviolet ray absorbent, a macromolecule ultraviolet ray absorbent can also be used preferably and an ultraviolet 
ray absorbent given in JP,6-148430,A polymer type is used especially preferably. 

[0088] hi this invention, as for an ultraviolet ray absorbent, it is desirable to do 0.1-20 mass % addition of, it is desirable to do 0.5- 

10 mass % addition of, and also it is desirable to do 1-5 mass % addition of 

[0089] In this invention, the example of a desirable ultraviolet ray absorbent is illustrated below 

[0090] 

[Formula 2] 




C,H8(1) 




CH3 




[0091] Since these have many effectiveness with more desirable using two or more sorts together, it is desirable that manufacture 
conditions, a service condition, etc. search for the optimal combination suitably. The amount used is the range of 0 01 - 10 mass 
/o to cellulose ester and is 0.1 to 5 mass % from the point of coloring preferably. The high thing of an ultraviolet ray absorbent of 
thermal stability is desirable. 

http://www4apdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



JP,2000-352620,A [DETAILED DESCRIPTION] Page 8 of 22 

[0092] In the cellulose ester in this invention, in order to give slipping nature, particles, such as a mat agent, can be added. As a 
particle, the particle of an inorganic compound or the particle of an organic compound is mentioned. 

[0093] As an inorganic compound, it is the inorganic compound and zirconium dioxide in which the compound containing silicon, 
a sihcon dioxide, an aluminum oxide, a zirconium dioxide, a calcium carbonate, talc, clay, a baking kaolin, a baking calcium 
silicate, a hydration calcium silicate, an aluminum silicate, a magnesium silicate, calcium phosphate, etc, contain silicon desirable 
still more preferably, and a silicon dioxide is used especially preferably. 

[0094] as the particle of a silicon dioxide - Aerosil R972, R972V, and R974 and R commercial items, such as 812,200,200V, 
300, and R202, OX50, TT600 (above product made from Japanese Aerosil), can be used. 

[0095] As a particle of a zirconium dioxide, commercial items, such as Aerosil R976 and R81 1 (above product made from 
Japanese Aerosil), can be used, for example. 

[0096] As an organic compound, polymers, such as silicone resin, fluororesin, and acrylic resin, are desirable, and silicone resin is 
used preferably especially, for example. 

[0097] what has especially the network structure of three dimensions also in the above-mentioned silicone resin - desirable - for 
example, the toss pearl 103 -- said - 105 said 108 - said - 120 -- said -- 145 -- said - 3120 -- and - said - the commercial 
item which has trade names, such as 240 (above, Toshiba Silicone make), can be used. 

[0098] As primary mean particle diameter of the particle concerning this invention, from a viewpoint of stopping Hayes low, 
20nm or less is 16-5nm desirable still more preferably, and is 12-5nm especially preferably. 

[0099] Measurement of the primary mean particle diameter of the particle concerning this invention observed the particle with the 
transmission electron microscope (one 500,000 to 2 million times the scale factor of this), observed 100 particles, and was made 
into primary mean particle diameter with the average. 

[0100] Although it can carry out by kneading the addition approach of these particles with a conventional method etc., after 
carrying out mixed distribution of the particle, the cellulose ester, plasticizer, and/or ultraviolet ray absorbent which were 
especially distributed to the solvent beforehand preferably, it is desirable at the point that melt with uniform considering as the 
solid which volatilized the solvent and using this in the manufacture process of cellulose ester melt is obtained etc. 
[0101] The above-mentioned optical film can be produced with reference to the approach of a publication to U S Pat No 
2,492,978, 2,739,070, 2,739,069, 2,492,977, 2,336,3 10, 2,367,603, 2,607,704, the British patent No 64 071 735 892* JP 45- 
9074,3,49-4554, 49-5614, 60-27562, 61-39890, and 62-4208. . . , , , 

[0102] Moreover, on the occasion of the above-mentioned optical film manufacture, functional layers, such as an antistatic layer 
a rebound ace court layer, an acid-resisting layer, a smoothability layer, a glue line, an anti-glare layer, and a barrier layer, may be 
painted in front of extension and/or in the back. Under the present circumstances, various surface treatment, such as corona 
discharge treatment, plasma treatment, and drug solution processing, can be performed if needed. 

[0103] The clip grasping part of the cut film both ends may be reused as a raw material for films of a different form as a raw 
material for films of the same form, after grinding processing was carried out, or after processing granulation, depolymerization a 
re-polymerization, etc. if needed. Moreover, the constituent containing the cellulose ester from which additive concentration such 
as the above-mentioned plasticizer, an ultraviolet ray absorbent, and a mat agent, differs can be co-extruded, and the cellulose 
ester fibn of a laminated structure can also be produced. For example, the cellulose ester film of configurations, such as a skin / 
core layer / skin, can be made. For example, a skin has many mat agents or they can be put only into a skin. Rather than a skin 
many plasticizers and ultraviolet ray absorbents to a core layer can be put in, and may be put only into a core layer Moreover 'the 
class of a plasticizer and ultraviolet ray absorbent can also be changed by the core layer and the skin, for example, the plasticizer 
and/or ultraviolet ray absorbent of low volatility can be included in a skin, and the plasticizer which was excellent in the core 
layer at plasticity, or the ultraviolet ray absorbent excellent in ultraviolet absorption nature can also be added. Tg(s) of a skin and a 
core layer may differ and it is desirable that Tg of a core layer is lower than Tg of a skin. Moreover, the viscosity of the melt 
containing the cellulose ester at the time of melting flow casting may also differ by the skin and the core layer, and the viscosity 
or the viscosity of a viscosity >= skin of a core layer of a viscosity > core layer of a skin is sufficient as it 
[0104] In this invention, it is desirable that the length under the conditions of 105 degrees C and 5 hours for the cellulose ester 
film produced as mentioned above and horizontal dimension contraction are **0.1% or less. Moreover, it is desirable that Hayes 
! n T"'"'?^*^' ^,^^1^^"".^^^ cellulose ester film is 0.6% or less, especially the Hayes value is desirable still more desirable 
and 0.5 /o or less of thing is 0. 1% or less. In addition, there is especially no minimum of the Hayes value what is limited 
Moreover, It is still more desirable that it is 18g or more, it is still more desirable that it is 15g or more, and it is [ it is still more 
desirable that it is 20g or more, and ] as for the tear reinforcement of the optical fihn of this invention, it is more desirable that it is 
12g or more preferably that it is 1 Og or more, and still more desirable that it is 22g or more. Moreover, it is desirable that the 
tensile strength of a cellulose ester film is two or more [ 50Ns //mm ], and it is desirable that an elastic modulus is two or more [ 3 
kN(s)/mm ]. Moreover, it is 0.35 or less that the dynamic fnction coefficient of a cellulose ester film is 0.40 or less desirable still 
more preferably. 

[0105] It excels in dimension stability, and dimension contraction in 80 degrees C and 90%RH is less than **0 5% and the 
optical film of this invention is less than 0.3% still more preferably, is less than 0.1% still more preferably, is less than 0 08% still 
more preferably, is less than 0.06% still more preferably, and is less than 0.04% still more preferably 

[0106] It can be used as the optical film or polarizing plate protection film of this invention, and antistatic finish, clear rebound 
ace court processing anti-dazzle processing, acid-resisting processing, easily-adhesive processing, etc. can be performed to a 
polarizing plate. Or the orientation film can be formed, a liquid crystal layer can be prepared, and an optical compensation 

runction can also be given. 

[0107] Antistatic finish gives the function which prevents charging this resin film in the case of the handling of a resin film and 
specifically, performs it by preparing the layer contaming the ion conductivity matter or a conductive particle Although the' ion ' 
conductivity matter is matter containing the ion which is the support which shows electrical conductivity and carries the electrical 
and electric equipment here, an lonicity high molecular compound can be mentioned as an example 

[0108] As an ionicity high molecular compound, JP,49-23828,B, 49-23827, An anionic high molecular compound which is 
looked at by 47-28937; JP,55-734,B, JP,50-54672,A, JP,59-14735,B, 57-18175, As [ see / 57-18176, 57-56059, etc. ] The ionene 
mold polymer which has a dissociable group in a principal chain; JP,53-132233, 57-15376, 53-45231, 55-145783, 55-65950, 55- 
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67746, 57-1 1342, Cationic pendant mold polymer; which has a cationic dissociable group in a side chain which is looked at by 
57-19735, 58-56858, JP,61-27853,A, and 62-9346 can be mentioned. 

[0109] As for desirable one, it is [ among these ] desirable to contain the 4th class ammonium cation conductive polymer particle 
which has an ionene conductive polymer or intermoiecular bridge formation the conductive matter is indicated to be by the 
conductive particle and JP,9-203810,A which consist of metallic oxides or these multiple oxides as desirable conductive matter 
which is carrying out the shape of a particle, carries out micro-disperse of these into the above-mentioned resin, adds, and is used 
for these. As a desirable particle size, it is the range of 5nm - 10 micrometers, and depends for the still more desirable range on the 
class of particle used. 

[0110] As an example of the metallic oxide which is a conductive particle, ZnO, Ti02, Sn02, aluminum 203, In203, Si02, MgO, 
BaO and Mo02, V205 grades, or these multiple oxides are desirable, and especially ZnO, Ti02, and Sn02 are desirable. To Zno' 
addition of Sb, Nb, a halogen, etc, is effective as an example containmg a heteroatom to addition of Nb, Ta, etc., and Sn02 to 
addition of aluminum. In, etc., and Ti02, for example. Although the addition of these heteroatoms has the desirable 0.01-25-mol 
range of %, the 0.1-15-mol especially range of % is desirable. 

[0111] Moreover, as for especially the volume resistivity of these metallic-oxides fme particles that has such conductivity, it is 
desirable that are below 105-ohmcm, and primary particle diameter is 100 A or more 0.2 micrometers or less, and contains' in a 
conductive layer the fme particles in which the major axis of higher order structure has the structure of 30nm or more 
specification which is 6 micrometers or less 20% or less 0.01% or more with the volume fraction below 107-ohmcm. 
[01 12] Moreover, the description of the bridge formation mold cationic conductive polymer as a dispersibility granular polymer 
Since the cation component in a particle can be given to high concentration and high density. In spite of not seeing conductive 
degradation but often distributing the particle comrade in the state of distribution under low relative humidity it not only having 
the outstanding conductivity, but It has the adhesive property which excelled also in film reinforcement strongly in the film 
formation process after spreading since a particle comrade's adhesive property was also good, other matter, for example, base 
material, and excels in chemical resistance. 

[01 13] Generally the dispersibility granular polymer which is a cationic conductive polymer of these bridge formation mold used 
for an antistatic layer is in the grain-size range of about lOnm - 0.3 micrometers, and the grain size of the range of 50nm - 0,15 
micrometers is used preferably. Although the "dispersibility graininess polymer" used here is visible to transparence or the 
solution which became muddy slightly with visual observation, it is a polymer which is visible as a granular distribution object 
under an electron microscope. The upper foreign matter failure can be prevented by using the spreading constituent with which 
bigger dust (foreign matter) than the particle diameter equivalent to the upper thickness is not substantially contained in a lower 
layer spreading constituent. 

[01 14] 0.5 - 4 mass section has [ the ratio of this particle and resin ] desirable resin in respect of adhesion to the particle 1 mass 
section, and it is especially desirable that resin is 1 - 2 mass section to the particle 1 mass section in the adhesion after UV 
irradiation. 

[0115] The resin used here For example, cellulose diacetate, cellulose triacetate. Cellulose acetate butylate, cellulose acetate 
phthalate. Or cellulosics, such as nitrocellulose, polyvinyl acetate. Polyester, such as polystyrene, a polycarbonate, polybutylene 
terephthalate, or a copoly butylene / call / isophthalate. Polyvinyl alcohol, a polyvinyl formal, a polyvinyl acetal. Polyvinyl 
alcohol derivatives, such as a polyvinyl butyral or polyvinyl benzal. The norbomene system polymer, polymethylmethacrylate 
containmg a norbomene compound. Especially although a copolymer with resin can be used in addition to this with acrylic resin 
such as polyethyl methacrylate, polypropylene pill chill methacrylate, poly butyl methacrylate, and polymethyl acrylate, or acrylic 
resin, it is not limited to these, hi this, a cellulosic or acrylic resin is desirable and acrylic resin is used further most preferably. 
[0116] As resin used for resin layers, such as an antistatic layer, weight average molecular weight exceeds 400,000 and the above- 
mentioned thermoplastics whose glass transition point is 80-1 10 degrees C is desirable in respect of the field quality of an optical 
property and a spreading layer. 

[0117] A glass transition point is JIS. K7121 can be asked by the approach of a publication. As for the resin used here it is 
desirable that it is more than 80 mass % still more preferably more than 60 mass % of the whole resin currently used in the lower 
layer, and actinic-rays hardenability resin or heat-curing resin can also be added if needed. These resin is painted in the condition 
of having dissolved in the suitable above-mentioned solvent as a binder. 

[01 18] The following solvent is preferably used for the spreading constituent for painting an antistatic layer. Especially although 
the solvent (methylene chloride) of a hydrocarbon, alcohols, ketones, ester, glycol ether, and others can be used as a solvent 
mixing suitably, it is not limited to these. 

[0119] By evaporation, the solvent with the boiling point low among these solvents tends to make the moisture in air dew and 
tends to incorporate moisture m a spreading constituent at a preparation process and a spreading process. Especially at the time of 
V^'"/co/ 'V! influenced of a humidity rise by external, and the effect becomes remarkable in the environment more 

than 65 /o of humidity RH. The dissolution time amount of resin turns into long duration especially at a preparation process or the 
time amount from which the spreading constituent is exposed to air at the spreading process becomes long, or the effect becomes 
large when the touch area of a spreading constituent and air is large. 

[0120] Benzene, toluene, a xylene, a hexane, a cyclohexane, etc. are mentioned as the above-mentioned hydrocarbons As 
alcoho s A methanol, ethanol, n-propyl alcohol, iso-propyl alcohol, n-butanol, 2-butanol, a tert-butanol, a pentanol, 2-methyl-2- 
butanol, a cyclohexanol, etc. are mentioned. As ketones An acetone, a methyl ethyl ketone, methyl isobutyl ketone a 
cyclohexanone, etc. are mentioned. As ester Methyl formate, ethyl formate, methyl acetate, ethyl acetate, isopropyl acetate, amyl 
acetate, ethyl lactate, methyl lactate, etc. are mentioned. As glycol ether (C1-C4) Methyl Cellosolve, ethyl Cellosolve, propylene 
g yco monomethyl ether (PGME), The propylene glycol monoethyl ether, the propylene glycol mono-n-propyl ether, Propylene 
glycol mono-isopropyl ether, the propylene glycol monobutyl ether, or as propylene glycol monochrome (CI-C4) alkyl ether ester 
A mettiylene chloride, N-methyl pyrrolidone, etc. are mentioned as a solvent of propylene-glycol-monomethyl-ether acetate 
propylene glycol monoethyl ether acetate, and others. Although not limited to especially these, the solvent which mixed these 
suitably is also used preferably. 

[0121] The approach of applying the spreading constituent in this invention can be applied so that it may become 0.1-10- 
micrometer desiccation thickness by the extrusion coat approach which uses the hopper of a publication for a doctor coat, an 
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extrusion coat, a slide coat, a roll coat, a gravure coat, a wire bar coat, a reverse coat, a curtain coat, an extrusion coat, or U.S. Pat. 
No. 2,681,294. It is applied so that it may usually become 0.1-1-micrometer desiccation thickness preferably. 
[0122] A clear rebound ace court layer can be prepared in the optical fihn of this invention. As a clear rebound ace court layer, 
actinic-rays hardenability resin or heat-curing resin is used preferably. 

[0123] An actinic-rays hardenability resin layer means the layer which uses as a main component the resin hardened through 
crosslinking reaction etc. by actinic-rays exposure like ultraviolet rays or an electron ray. Although ultraviolet-rays hardenability 
resin, electron ray hardenability resin, etc. are mentioned as a typical thing as actinic-rays hardenability resin, the resin hardened 
by the actinic-rays exposure of those other than ultraviolet rays or an electron ray is sufficient. As ultraviolet-rays hardenability 
resin, ultraviolet curing mold acrylic urethane system resin, ultraviolet curing mold polyester acrylate system resin, ultraviolet 
curing mold epoxy acrylate system resin, ultraviolet curing mold polyol acrylate system resin, or an ultraviolet curing mold epoxy 
resin can be mentioned, for example. 

[0124] Ultraviolet curing mold acrylic urethane system resin can be easily obtained by making the monomer of the acrylate 
system which has further hydroxyl groups, such as 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate (only acrylate is 
displayed on acrylate below as what includes methacrylate), and 2-hydroxypropyl acrylate, react to the product which the 
isocyanate monomer or the prepolymer was made to react to polyester polyol generally, and was obtained (for example, JP,59- 
151110,A). 

[0125] Ultraviolet curing mold polyester acrylate system resin can be easily obtained by making the monomer of 2-hydroxyethyl 
acrylate and a 2-hydroxy acrylate system react to polyester polyol generally (for example, JP,59-15 1 1 12,A). 
[0126] As an example of ultraviolet curing mold epoxy acrylate system resin, epoxy acrylate can be made into oligomer and the 
thmg which made the reactant diluent and the photoreaction initiator add and react to this can be mentioned (for example, IP,1- 
10573 8, A). As this photoreaction initiator, it can be used from from among a benzoin derivative, an oxime ketone derivative] a 
benzophenone derivative, a thioxan ton derivative, etc., being able to choose one sort or two sorts or more. 
[0127] Moreover, as an example of ultraviolet curing mold polyol acrylate system resin, trimethylolpropane triacrylate, 
ditrimethylolpropanetetraacrylate, a pentaerythritol thoria chestnut rate, pentaerythritol tetraacrylate, dipentaerythritol 
hexaacrylate, aUcyl denaturation dipentaerythritol pentaacrylate, etc. can be mentioned. These resin is usually used with a well- 
known photosensitizer. 

[0128] Moreover, the above-mentioned photoreaction initiator can also be used also as a photosensitizer. Specifically, these 
derivatives, such as an acetophenone, a benzophenone, a hydroxy benzophenone, a MIHIRAZU ketone, alpha-AMIROKI SIMM 
ester, and a thioxan ton, can be mentioned. Moreover, sensitizers, such as n butylamine, triethylamine, and tri-n-butyl phosphine, 
can be used in the case of use of the photoreaction agent of an epoxy acrylate system. 

[0129] As for the photoreaction initiator contained in the ultraviolet-rays hardenability resin constituent except the solvent 
component which volatilizes after spreading desiccation, or a photosensitizer, it is desirable that it is especially 2.5 to 6 mass [ of 
this constituent ] %. At less than 2.5%, since an ultraviolet-rays hardenability resinous principle will decrease relatively if 
hardening inhibition is received, abrasion-proof nature falls and 6 mass % is conversely exceeded with the plasticizer and/or 
ultraviolet ray absorbent which are eluted from a resin film, abrasion-proof nature may fall to reverse, or field quality of a paint 
film may be worsened for spreading nature getting worse etc. 

[0130] As a resin monomer, a partial saturation double bond can mention general monomers, such as methyl acrylate ethyl 
acrylate, butyl acrylate, vinyl acetate, benzyl acrylate, cyclohexyl acrylate, and styrene, as one monomer, for example. Moreover 
It can consider as a monomer with two or more partial saturation double bonds, and ethylene glycol diacrylate propylene glycol ' 
diacrylate, a divinylbenzene, 1, 4-cyclohexane diacrylate, 1, 4.cyclohexyi dimethyl horse mackerel acrylate, the above-mentioned 
tnmethylolpropane triacrylate, pentaerythritol tetra-acrylic ester, etc. can be mentioned. 

[0131] As for the solid content concentration of the spreading constituent of an actinic-rays hardenability resin layer, it is 
desirable that it is ten to 95 mass %, and suitable concentration is chosen by the method of application. 

[0132] Either can be used if it is the light source which generates ultraviolet rays as the light source for forming a hardening coat 
layer for actinic-rays hardenability resin by the photo-curing reaction. For example, a low pressure mercury lamp a medium- 
voltage mercury-vapor lamp, a high-pressure mercury- vapor lamp, an ultrahigh pressure mercury lamp, a carbon arc lamp a metal 
CA ^ ^® ^'t^o^S^ exposure conditions change with each lamps, the exposure quantity of light 

IS 50 - 2000 mJ/cm2 preferably that what is necessary is just to be about two 20 - 10000 mJ/cm. If it applies to a visible-ray field 
m^?^^ ultraviolet ray field, it can be used by using the sensitizer which has the absorption maximum in the field 
[0133] It chooses suitably from the solvents of the solvent which paints the above-mentioned resin layer as a solvent at the time of 
painting an actmic-rays hardenability resin layer, for example, hydrocarbons, alcohols, ketones, ester, glycol ether and others or 
It is mixed, and can use. Preferably, the solvent which contains still more preferably propylene glycol monochrome (C1-C4) alkvl 
m , /^f i'''''^^ ^""^ ^^^''''^ monochrome (C 1 -C4) alky 1 ether ester more than 5 - 80 mass % more than 5 mass % is used 
[0134] As a coater of ultraviolet-rays hardenability resin constituent coating liquid, well-known equipments, such as a gravure 
coatmg machme, a spinner coating machine, a wire bar coating machine, a roll coater, a reverse coating machine, an extrusion 
coating machine, and the Ayr doctor coating machine, can be used. 0.1-30 micrometers is suitable for coverage at wet thickness 
and It is 0.5-15 micrometers preferably. A spreading rate is preferably performed by 10 - 60 m/min. 

[0135] Although an ultraviolet-rays hardenability resin constituent irradiates ultraviolet rays from the light source after spreading 
desiccation is carried out, 0.5 seconds - 5 minutes of irradiation time are good, and it is more desirable from the hardening 
effectiveness of ultraviolet-ray s hardenability resin, and working efficiency. [ of 3 seconds - 2 minutes ] 
[0136] In order to slide on such a coat layer and to give a sex, an inorganic or organic particle can also be added As a non- 
subtlety particle, for example, silicon oxide, titanium oxide, an aluminum oxide, Tin oxide, a zinc oxide, a calcium carbonate a 
barium sulfate, talc, a kaolin, a calcium sulfate, etc. can be mentioned. As an organic particle Fori methacrylic acid methyl 
acrylate resm powder, acrylic styrene resin powder. Polymethylmethacrylate resin powder, silicone system resin powder 
polystyrene system resm powder, Polycarbonate resin powder, benzoguanamine system resin powder, melamine system resin 
powder, Polyolefine system resin powder, polyester system resin powder, polyamide system resin powder, polyimide system resin 
powder, or polyfluoroethylene system resin powder can be mentioned, and it can add to an ultraviolet-rays hardenability resin 
constituent. It is desirable to carry out 0. 1-5 mass section combination of the particle with a volume mean particle diameter of 
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0.005-0.1 micrometers to the resin constituent 100 mass section as mean particle diameter of these particle powder. 

[0137] Moreover, a 0.1-10-micrometer particle and/or the aforementioned particle with a more big particle size can be added with 

the same quality of the material, and it can also consider as an anti-glare layer. It is desirable to add the particle of 0.5 - 20 mass 

%. 

[0138] As mentioned above, these actinic-rays hardenability resin layer can also be prepared on resin layers, such as an antistatic 
layer. An antistatic layer or a clear rebound ace court layer is independent respectively, or the laminating of it can be carried out 
and it can be prepared. Specifically, it can prepare in one of fields, such as optical films with electrification prevention such as 
Japanese Patent Application No. No, 291784 [ 1 1 to ], JP,6-123806,A, 9-1 13728, and 9-203810, a polarizing plate protection film, 
and a cellulose ester film, through the direct or under-coating layer. 

[0139] An acid-resisting layer can also be prepared in the optical film of this invention. As a configuration of an acid-resisting 
layer, the thing of the structure to which ****************^ such as a monolayer and a multilayer, carried out the laminating of a 
high refractive-index layer and the low refractive-index layer by turns as a multilayer thing is common. 

[0140] As an example of a configuration, there are a thing of the two-layer order of a high refractive-index layer / low refractive- 
index layer, a thing by which the laminating is carried out to the order of a medium refractive index layer (layer with a refractive 
index higher than a transparence base material or a rebound ace court layer and a refractive index lower than a high refractive- 
index layer) / high refractive-index layer / low refractive-index layer in three layers from which a refractive index differs from a 
transparence base material side, and what carries out the laminating of further many acid-resisting layers is proposed. It is a 
desirable configuration to apply from endurance, an optical property, cost, productivity, etc. especially on the base material which 
has a rebound ace court layer in order of a high refractive-index layer / medium refractive index layer / low refractive-index layer. 

[0141] The laminating of the low refractive-index layer is carried out to order toward a high (inside refraction layer may be 
prepared) refractive- index layer and air in a base material side, by setting it as a certain value to the wavelength of the optical 
thickness light of a high refractive-index layer and a low refractive-index layer, what was made into the acid-resisting layered 
product is desirable especially as an acid-resisting layer, an optical interference layer is made and a refractive index and thickness 
can be computed by calculating them from measurement of a spectral reflectance. 

[0142] The height of a refractive index is mostly decided with the metal or compound contained there, for example, Ti is high. Si 
is low, the compound containing F is still lower, and a refractive index is set up with such a combination. 
[0143] hi order to carry out the laminating of the multilayer acid-resisting layer serially on a transparence base material and to 
produce an acid-resisting layer The compound chosen from metal alkoxides, such as titanium and a zirconium, and the 
hydrolyzate of those as a high refractive-index layer in at least one of acid-resisting layers, The high refractive-index layer formed 
by applying the constituent containing an activity energy-line reactivity compound and an organic solvent, and irradiating an 
activity energy line. After applying the low refractive-index layer constituent which besides contains (an inside refraction layer 
may be prepared), the plantar-flexion chip box matter, and an organic solvent and considering as a low refractive- index paint film 
activity energy is given, a low refractive-index layer is formed, and an acid-resisting layer is formed. 
[0144] The desirable high refractive-index layer in this invention among the multilayer **** acid-resisting layers on a 
transparence base material at least one layer At least one chosen from the metal alkoxide which does not have an activity energy- 
line reactivity radical, and its hydrolyzate The metal alkoxide compound of the activity energy-line reactivity expressed with the 
general formula (II) mentioned later, Moreover, the activity energy-line reactivity compound except the compound of this general 
formula (11) is contained preferably, after painting a high refractive-index constituent on this transparence base, an activity energy 
line IS irradiated and the high refractive-index layer of the refractive index of arbitration is formed in a paint film 
A^^^^^u'^V^^^^ ^""^ compound chosen from the metal alkoxide used for a high refractive-index layer, and its partial hydrolysate 
And which metal of the metal alkoxide compound of activity energy-line reactivity of a general formula (II) mentioned later is the 
same. As a metal aluminum, Si, Ti, V, nickel, Cu, Zn, Y, Ga, germanium, Zr, In, Sn, Sb, Sr, La, Ta, Tl, W, Ce, and Nd can be 
mentioned Which especially metallic compounds of the metal alkoxide compound of activity energy-line reactivity of a general 
formula (11) mentioned later are useful to changing the refractive index of the layer containing these by UV irradiation As a 
desirable nietal, it is aluminum. Si, Ti, V, Zn, Y, Zr, In, Sn, Sr, Ta, Tl, W, and Ce, and they are Ti, Zr, Tl, In, and Sr as a desirable 
metal to which it is easy to change especially a refractive index (as Sr.Ti02 complex), (as an In-Sn complex) In the case of Ti 
l^r^fl'JlV ^""^ ''''^ ^^^^^ Changing the refractive index of the layer containing Ti compound by light 

[0146] Activity energy dosage required to change a refractive mdex, especially the amount of UV irradiation are comparabl^s 
the exposure which carries out reaction hardening of the below-mentioned ultraviolet-rays reactivity compound and good 
Moreover, it is possible by a plasma exposure, heat treatment, etc. as activity energy. 

[0147] As a metal alkoxide which does not have an activity energy-line reactivity radical, although the thing of the carbon atomic 
numbers 1-10 is good, they are the carbon atomic numbers 1-4 preferably. Moreover, an alkoxide radical reacts like - metal atom- 
oxygen atom-metal atom - in response to hydrolysis, and the hydrolyzate of a metal alkoxide forms the layer which made and 
hardened the structure of cross linkage. 

[0148] It considers as tiie example of the metal alkoxide which does not have an activity energy-line reactivity radical As an 

Si^^^^^^ f ^^t^'P^^ aluminum (0-CH3)3, aluminum (OC2H5)3, aluminum (0-i-C3H7)3, and aluminum(0. 

^^^'^^^j I example of Si (OCH3)4, Si (OC2H5)4, Si (0-i-C3H7)4, and Si(0-t-C4H9)4;Ti 2 - 10 of Ti (OCH3)4 Ti 
^^^-^Pt' l^^^"^' (0-i-C3H7)4, Ti (0-n-C4H9)4, and Ti (0-n-C3H7)4, As an example of 2 - 10 — of Ti (o5 

C3H7)4, 2 - 10 *** of (0-n-C4H9)4, and V As an example of VO(OC2H5)3;Zn, as an example of Zn(OC2H5)2;Y, as an 

T!,?o^I^^^^"^^^'^^^ ^^^^^>^' (OC2H5)4, Zr (0-n-C3H7)4, Zr (0-i-C3H7)4, Zr (0-i.c4H9)4, and Zr 

(0-n-C4H9)4; as an example of In As an example of In(0.n-C4H9)3;Sn As an example of Sn (0-n-C4H9)4 and Ta Ce(OC3H7)3 
^ T ^/^^^P^^ of W(OC2H5)6;Ce as an example of Ta (OCH3)5, Ta (0-n.C3H7)5, Ta (0-i-C3H7)5, and Ta 

Ji*^ independent, or two or more sorts of these can be combined, and can be used. Especially, 2 - 10 *♦** of Ti 
otSSo i ^^(^"-^.Tl^.' (0-n-C3H7)4, 2-10—; of Ti (0-n-C4H9)4 -^Zr (0^-i-C3H7)4 and Zr 

(0-n-C4H9) 4; - Si (OC2H5)4 and especially Si (0-i-C3H7)4 are desirable. 

[0149] You may use it, making the above-mentioned metal alkoxide hydrolyze (a part or full hydrolysis), and it is obtained by 
hydrolyzing the above-mentioned metal alkoxide in an organic solvent under existence of an acid catalyst or a basic catalyst. As 
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this acid catalyst, organic acids, such as mineral acids and oxalic acid, such as a nitric acid and a hydrochloric acid, and an acetic 
acid, are good, and ammonia etc. is mentioned as a basic catalyst, for example. 

[0150] The metal alkoxide itself carries out self-condensation of the layer containing the above-mentioned metal alkoxide 
compound, and it constructs for it a bridge and nets it. In order to promote the reaction, a catalyst and a curing agent can be used, 
and there are organometallic compounds, such as metal chelate compound and organic carboxylate, an organic silicon compound 
which has an amino group, a photo-oxide generating agent, etc. in them. Especially a desirable thing in these catalysts or a curing 
agent They are an aluminum chelate compound and an acid generator (photo-oxide generating agent) by light. As an example of 
an aluminum chelate compound Ethyl acetoacetate aluminum JIISOPUROPIRETO, Aluminum tris ethyl acetoacetate, alkyl 
acetoacetate aluminum JIISOPUROPIRETO, Aluminiummonoacetylacetonatebisethylacetoacetate, It is aluminum tris- 
acetylacetonate etc. and benzyltriphenylphosphonium hexafluorophosphate, other phosphonium salt, the salt of triphenyl 
phosphonium hexafluorophosphate, etc. can be mentioned as an example of other photo-oxide generating agents. 
[0151] It can consider as a stable spreading constituent by making it react to the spreading constituent containing the metal 
alkoxide which does not have the activity energy-line reactivity radical to be used, and/or its hydrolyzate with beta-diketone for 
preservation stabilization of coating liquid, and adding a chelate compound. As an example of this beta-diketone, although methyl 
acetoacetate, an ethyl acetoacetate, acetoacetic-acid-n-propyl, acetoacetic-acid-i-propyl, an acetylacetone, etc. can be mentioned 
an ethyl acetoacetate is desirable especially from the field of stability. Although beta-diketone is used in 0.5-2 as a mole ratio to ' 
the above-mentioned metal alkoxide or its hydrolyzate, more desirable range is 0.8-1.2. 

[0152] As for the activity energy-line reactivity compound except the compound of the metal alkoxide of activity energy-line 
reactivity of a general formula (H) mentioned later preferably used for a high refractive-index layer, what has two or more 
polymerization nature machines, such as the vinyl group in which a polymerization is possible, an allyl group, an acryloyl radical, 
a methacryloyl radical, an isopropenyl radical, and an epoxy group, and forms the structure of cross linkage or the network 
structure by activity energy-line exposure is desirable. An acryloyl radical, a methacryloyl radical, or an epoxy group is desirable 
from a rate of polymerization and a reactant point among these active groups, and polyfunctional monomer or oligomer is more 
desirable. 

[0153] As the above-mentioned activity energy-line hardenability resin which has an acrylic radical or an methacrylic radical 
ultraviolet curing mold acrylic urethane system resin, ultraviolet curing mold polyester acrylate system resin, ultraviolet curing 
mold epoxy acrylate system resin, ultraviolet curing mold polyol acrylate system resin, etc. can be mentioned. 
[0154] Ultraviolet curing mold acrylic urethane system resin can be easily obtained by making the monomer of the acrylate 
system which has further hydroxyl groups, such as 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate (only acrylate is 
displayed on acrylate below as what includes methacrylate), and 2.hydroxypropyl acrylate, react to the product which the 
isocyanate monomer or the prepolymer was made to react to polyester polyol generally, and was obtained (for example, JP,59- 
15111 0,A,). 

[0155] Ultraviolet curing mold polyester acrylate system resin can be easily obtained by making 2-hydroxyethyl acrylate glycidyl 
(fo7exSn^le ^JP 5? 15 1 1 l^A)"''^ ^ ^^^^^ ^'^^^ ^^^^ ^° hydroxy} group and carboxyl group of a polyester end generally 
[0156] Ultraviolet curing mold epoxy acrylate system resin makes an acrylic acid, acrylic-acid chloride, and a monomer like 
glycidyl acrylate react to the hydroxyl group of the end of an epoxy resin, and is obtained. 

[0157] As ultraviolet curing mold polyol acrylate system resin, ethylene glycol (meta) acrylate, polyethylene GURIKORUJI 
(meta) acrylate, GURISERINTORI (meta) acrylate, trimethylolpropane triacrylate, a pentaerythritol thoria chestnut rate 
pentaerythnto tetraacrylate, dipentaerythritol pentaacrylate, dipentaerythritol hexaacrylate, alkyl denaturation dipentaeiVthritoI 
pentaerytnntol, etc. can be mentioned. 

[0158] Although only the above-mentioned activity energy-line reactivity compound starts the above-mentioned activity energy- 
Ime reactivity compound to make photopolymerization or optical crosslinking reaction start, since the induction period of a 
polymerization is long or polymerization initiation is slow, it is desirable to use a photosensitizer and a photoinitiator and thereby 
It can bnng a polymenzation forward. These photosensitizers and photoinitiators can use a well-known thing. Specifically these 
derivatives, such as an acetophenone, a benzophenone, a hydroxy benzophenone, a Michler's ketone, alpha-AMIROKI s£lM 
ester, tetramethylURAMU monosulfide, and a thioxan ton, can be mentioned. 

[0159] Moreover, in the case of the activity energy-line reactivity compound which has an epoxy acrylate radical, sensitizers such 
as n butylamine, triethylamme, and tn-n-butyl phosphine, can be used. 0.1-15 mass section is enoudi as the amount of the 
photoreaction mitiator used for starting the photoreaction at this activity energy-line reactivity compound, or a photosensitizer to 
the 100 mass sections of an ultraviolet-rays reactivity compound, and it is 1 - 10 mass section preferably. As for this sensitizer 
what has the absorption maximum in a visible-ray field fi-om a near ultraviolet ray field is desirable 

[0160] An activity energy-line reactivity epoxy resin is also used preferably. As an activity energy-iine reactivity epoxy resin An 
aromatic series epoxy compound (poly glycidyl ether of a polyhydric phenol), for example, as the glycidyl ether of the reactant of 
hydrogenation bisphenol A or bisphenol A, and epichlorohydrin, epoxy novolak resin, and an aliphatic series epoxy resin 
Aliphatic series polyhydnc alcohol or the poly glycidyl ether of the alkylene oxide addition product. There are a homopolymer of 
tiie poly glycidyl ester of aliphatic series long-chain polybasic acid, glycidyl acrylate, or glycidyl methacrylate, a copolymer, etc. 
as die example of representation Ethylene glycol diglycidyl ether, propylene glycol diglycidyl ether, Diethylene-glycol diglycidyl 
ether, dipropylene glycol diglycidyl ether, Tripropylene glycol glycidyl ether, 1 ,4-butanediol diglycidyl ether, 1. 6-hexanediol 
diglycidyl ether, nona propylene glycol diglycidyl ether, Neopentyl glycol diglycidyl ether, glycerol triglycidyl ether JIGURISE 
roll tnglycidy ether, JIGURISE roil tetraglycidyl ether. Trimethylolpropane Triglycidyl ^t^l pcntacrylllS'iiTcidyl^ 
Pentaerythritol tetraglycidyl ether, the poly glycidyl ether of a soititol. An alicyclic epoxy compound, 3 [ for example ] 4- 
epoxycyclohexyl methyl - 3' and 4'-epoxy cyclohexane carboxylate, 2-(3, 4-epoxycyclohexyl -5, 5-spiro - 3' and 4'-epoxy) 
cyclohexane-meta-dioxane, A bis(3, 4-epoxycyclohexyl methyl) horse mackerel peat, vinylcyclohexene dioxide A bis(3 4- 
n^rr iT^^ ?r ."^^^^^^'^ mackerel peat, 3, 4-epoxy-6-methylcyclohexyl - 3' and 4'-epoxy-6-methylcyclohexane 

ef^Jw f' ^^^y^^"f 4-^P°7 cyclohexane) dicyclopentadiene diepoxide. The JI (3, 4-epoxycyclohexyl inethyl) ether of 
ethylene glycol. An ethylene screw (3, 4-epoxy cyclohexane carboxylate), The diglycidyl ether of dicyclopentadiene diepoxide 
and tris (2-hydroxyethyl) isocyanurate. The triglycidyl ether of tris (2-hydroxyethyl) isocyanurate. The copolymerization object of 
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poly glycidyl acryiate, polyglycidylmethaciylate, glycidyl acrylate or glycidyl methacrylate, and other monomers, Polly 2< 
glycidyloxy ethyl acrylate, Polly 2-glycidyloxy ethyl methacrylate. The copolymerization object of 2-glycidyloxy ethyl acrylate, 
2-glycidyloxy ethyl acrylate or 2-glycidyloxy ethyl methacrylate, and other monomers, A screw -2, 2-hydroxy cyclohexyl prop^e 
digiycidyl ether, etc. can be mentioned, and independent or the addition polymerization object combined two or more sorts can be 
mentioned. This invention is not limited to these compounds, but also contains the compound guessed from these. 
[0161] As for an activity energy-line reactivity compound epoxy resin, monoepoxide can also blend and use an epoxy group for 
intramolecular according to the desired engine performance in addition to what it has two or more. 

[0162] An activity energy-line reactivity compound epoxy resin forms a polymerization, the structure of cross linkage, or the 
network structure by cationic polymerization rather than is based on a radical polymerization. In order not to receive effect in the 
oxygen in the system of reaction unlike a radical polymerization, it is desirable activity energy-line reactivity resin. 
[0163] Ethyl sulfonic-acid silver, Pori boron ****, etc. can be used preferably. A useful activity energy-line reactivity epoxy resin 
carries out the polymerization of the compound which emits the matter which makes cationic polymerization start by activity 
energy-line exposure by the photopolymerization initiator or the photosensitizer. Especially a group of the double salt in the 
onium salt which emits the Lewis acid which carries out cationic polymerization by exposure is desirable. 
[0164] This typical thing is a compound expressed with the following general formula (I). 
General formula (I) 

[(Rl) a(R2) b(R3) c(R4) dZ] Inside of a -fw[MeXv]-w type, A cation is with onium **, Z is S, Se, Te, P, As, Sb, Bi, O, a halogen 
(for example, I, Br, CI), or N=N (diazo), and Rl, R2, R3, and R4 are the organic radicals which may differ even if the same a b 
c, and d are the mtegers of 0-3, respectively, and a+b+c+d is equal to the valence of Z. Me is the metal or semimetal (metalloid) ' 
which IS the neutral atom of a halogenide complex, and are B, P, As, Sb, Fe, Sn, Bi, aluminum, calcium, In, Ti, Zn, Sc V Cr Mn 
Co, etc. X IS a halogen, w is the charge of the net of halogenation complex ion, and v is the number of the halogen atoms in 
halogenation complex ion. What subtracted the valence of a neutral atom Me from v is set to w. 
[0165] As an example of anion [MeXv]-w of a compound expressed with the above-mentioned general formula (I), 
tetrafluoroborate (BF4-), tetrafluoro phosphate (PF4-), tetrafluoro antimonate (SbF4-), tetrafluoro ARUSENETO (AsF4.) hexa 
chloro antimonate (SbC14-), etc. can be mentioned. Furthermore, the anion of (OH-) can also be used for anion [MeXv]-w 
Moreover, as other anions, perchloric acid ion (C104-), trifluoromethyl sulfite ion (CF3S03-), fluorosulfonic acid ion {FS03-) 
toluenesulfonic acid ion, a trinitrobenzene acid anion, etc. can be mentioned. 

[0166] It is effective especially to use aromatic series onium salt as a cationic initiator also especially in such onium salt An 
aromatic series halo NIUMU salt given in JP,50-151996,A, 50-158680, etc. especially, JP,50-151997 A 52-30899 59-55420 
VIA group aromatic series onium salt given in 55-125 105 etc., JP,56-8428,A, Thio pyrylium salt given in aromatic' series ' 
diazonium salt given moxo-sulfonium salt given in 56-149402, 57-192429, etc., JP,49-17040,B, etc. US Pat No 4 139 655 etc 
IS desirable. Moreover, an aluminum complex, a photodegradable silicon compound system polymerization initiator, etc can be 
mentioned. The above-mentioned cationic initiator and photosensitizers, such as a benzophenone, benzoin iso-propyl ether and a 
thioxan ton, can be used together. f hj^ ^ » 

[0167] an activity energy-line hardening resin constituent - setting - a polymerization initiator - general - the activity enerev- 
Ime hardenabihty epoxy resin (prepolymer) 100 mass section - receiving - desirable ~ 0.1 - 15 mass section - it is more 
preferably added m the range of 1 - 10 mass section. Moreover, it is desirable to be also able to use an epoxy resin together with 
the above-mentioned urethane acrylate mold resin, polyether acrylate mold resin, etc., and to use together an activity energy-line 
radical polymenzation initiator and an activity energy-line cationic initiator in this case. 

[0168] Binders, such as hydrophilic resin, such as well-known thermoplastics, thermosetting resin, or gelatin, can be used for an 
activity enerp-lme hardening resin content layer to the above-mentioned activity energy-line hardening resin, mixing It is 
PmS^ npn^x7.^ ' ^'''''^ '"^ ^^'^ '"^'^^ molecule, and it can mention -COOM, -OH, -NR2, .NR3X, -S03M, -0S03M, 

i '^^^^^ expresses a hydrogen atom and an alkyl group for the acid with which it is here, and M fonns a hydrogen 
atom, alkali metal, or ammonium, and X forms an amine salt), etc. as a polar group. 

rnl^m J^^""^' ^^^^^^^^1 aUcoxide compound of activity energy-line reactivity of a general formula (II) is explained. 
[0170] General formula (II) v ^ 

O is an oxygen atom and Rl is an activity energy-line reactivity radical here. M(R1) m(R2) n(OR3) p - A vinvl erouo an 
isopropenyl radica , an allyl group, an acryloyl radical, a methacryloyl radical, The radical which has an epoxy group i; expressed 
^hZTe"" ?tH ' ^^^^r*^^^ '^^r^ ^^^^ ^^'^^^ atomic numbers 1-4, R3 expresses the aliphatic hySocarbon Sal 
or hydrogen atom of the carbon atomic numbers 1-4, and it is m+n+p=q. q is a metaled valence, it is q.l>=m>=l, q-l>=p>=l and 
q-l>=n>=0,andm,n, and p express a positive integer. ^ h i,aiiu 

S metal alkoxide compound of activity energy-line reactivity of a general formula (II) has the functional group of 
partial saturation double bond character by the activity energy-line reactivity radical, and an acryloyl radical, a methacryloyl 
SSh'!: '"t 'T^ ^'T^' desirable from a reactant speed among the above. Moreover, incase it reacts, cZ^SZ ,poxy 
rdrnlv. desirable. The alkoxy group of R30 reacts continuously to a metall c oSide, recS 

mi^^Slf metal alkoxide which does not have the above-mentioned activity energy-line reactivity radical 

l?i.nvil ^ u ^^^^s ^^ti^i^ energy-line reactivity reacts mutually, receiving hydrolysis with the metal 

dkoxide compound which does not have the above-mentioned activity energy-line reactivity radicalfis mcorporated into a 
metalhc-oxide matrix, and it joins together and it constructs a bridge p icu 

llkJxidl^^^^^ Hn^Ti? ".i"^ l"'^^^*^ energy-line reactivity reacts mutually, receiving hydrolysis with the metal 

f. ^°."?P°"^5^^^^^ have the above-mentioned activity energy-line reactivity radical, is incorporated into a 

metalhc-oxide matrix, and it joins together and it constructs a bridge. p 

""i^^^' ^^""t' polymerization also of the activity energy-line reactivity radical of the metal alkoxide compound of 
Sr5r r "T''"'''^ ^^'^f ^""T"^ energy-line reactivity compounds other than this is carried out with an activity 

energy line, and they form a crosslmking bond mutually. ^I'^nvny 

deir2 ?f ? ^r^s^l^';^^ ^^^^^ serves as the synergistic effect, and the layer containing these comes to have a very high 

.nf th. ; these structure of cross linkage is in the condition of the hybrid which the inorganic oxide 

and the organic polymer combined mutually. Since it is unifying unlike the condition that a metallic oxide and the organic 
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substance are intermingled, the condition of such a hybrid has a high degree of hardness, and phase separation cannot occur 
easily. Therefore, a homogeneous paint film tends to be made, a degree of hardness can be insufficient, it can become cloudy or 
the trouble of permeability falling can be solved. ' 
[0176] You may couple directly with the metal, and may join together through an oxygen atom, and the activity energy-line 
reactivity radical may mind the oxy-alkyl group. 

[0177] As a concrete example of the metal alkoxide of this activity energy-line reactivity Vinyl trimethoxytitanium, 
BINIRUTORI (beta-methoxyethoxy) titanium, JIBINIRO pheasant methoxy titanium, glycidyloxy ethyl triethoxytitanium, 
gamma-acryloyloxypropyl tree n-propyl titanium, gamma-methacryloyloxy-n-propyl tree n-propyl titanium, JI (gamma- 
acryloyloxy-n-propyl) G n-propyl titanium, Acryloyloxy dimethoxy ethyl titanium, vinyl trimethoxy zircon, JIBINIRO pheasant 
methoxy zircon, acryloyloxy ECHIRUTORI ethoxy zircon, gamma-acryloyloxy-n-propyl tree n-propyl zircon, gamma- 
methacryloyloxy-n-propyl tree n-propyl zircon, JI (gamma-acryloyloxy-n-propyl) G n-propyl zircon, Acryloyloxy dimethoxy 
ethyl zircon, a vinyl dimethoxy thallium, A BINIRUH (beta-methoxyethoxy) thallium, a JIBINIROKISHI methoxy thallium, An 
acryloyloxyethyl diethoxy thallium, a gamma-acryloyloxy-n-pro PIRUJI-n-propyl thallium, A gamma-methacryloyloxy-n-pro 
PIRUJI-n-propyl thallium, A JI (gamma-acryloyloxy-n-propyl)-n-propyl thallium. An acryloyloxy methoxy ethyl thallium 
vinyltrimetoxysilane, A BINIRUTORI (beta-methoxyethoxy) silane, JIBINIRO pheasant methoxysilane, beta -(3, 4- 
epoxycyclohexyl)- Ethyl trialkoxysilane, Acryloyloxyethyl triethoxysilane, glycidyloxy ethyltriethoxysilane, A gamma- 
acryloyloxy-n-propyl tree n-propyl silane, A gamma-methacryloyloxy-n-propyl tree n-propyl silane, a JI (gamma-acryloyloxy-n- 
propyl) G n-propyl silane, an acryloyloxy dimethoxy ethyl silane, etc. can be mentioned. 

[0178] The behavior of photopolymerization by the activity energy line to the activity energy-line reactivity radical of said general 
formula (II) used for a high refractive-index layer and the reaction radical of the activity energy-line reactivity compound except 
this general formula (II) used preferably is almost unchanging, and what has same photosensitizer, same photoinitiator, etc. of an 
activity energy-line compound except the above-mentioned general formula (II) is used. 

[0179] Although activity energy lines can be used without a limit if they are ultraviolet rays, an electron ray, a gamma ray etc 
and are energy sources to which activity of the compound is carried out, ultraviolet rays and an electron ray are desirable, ' 
especially its handling is simple and its ultraviolet rays are desirable at the point that high energy is obtained easily. Either can be 
used if It is the light source which generates ultraviolet rays as the light source of the ultraviolet rays to which 
photopolymerization of the ultraviolet-rays reactivity compound is carried out. For example, a low pressure mercury lamp a 
medium-voltage mercury-vapor lamp, a high-pressure mercury- vapor lamp, an ultrahigh pressure mercury lamp, a carbon arc 
lamp, a metal halide lamp, a xenon lamp, etc. can be used. Moreover, ArF excimer laser, KrF excimer laser, an excimer lamp or 
synchrotron radiation can be used. As for the exposure quantity of light, two or more are preferably desirable, although expos^e 
conditions change with each lamps further 400 mJ/cm two or more 100 mJ/cm two or more 50 mJ/m. Ultraviolet rays may 
irradiate one layer of multilayer acid-resisting layers at a time, and may carry out laminating postoperativus irradiation It is 
desirable to irradiate ultraviolet rays to a multilayer behind a laminating from the point of productivity. Moreover it is efficient 
that an oxygen density carries out on 0.5% or less of conditions in this case, and it is desirable in respect of a cure rate 
[01 80] Moreover, an electron ray can be used similarly. As an electron ray, the electron ray which is emitted from various electron 
ray accelerators, such as a cock loft WARUTON mold, a BANDE graph mold, a resonance transformation mold, an insulating 
core transformer mold, a linear model, the Dynamitron mold, and a RF mold, and which has the energy of 100-300keV oreferablv 
can be mentioned 50 to 1000 keV. ^ ^ 

[0181] Plasma treatment can also be performed on the optical film of this invention. What performs plasma treatment 
continuously is desirable, and the thing of a publication is mentioned [ Japanese Patent Application No / No 143206 / 1 1 to 1 as 
an example of these equipments. Although it cannot generally crawl since the time amount of plasma treatment etc. changes with 
conditions there are plasma tteatment gas conditions, field strength (a type of gas, gas concentration, gas-charging conditions 
m^f^T' discharge conditions, etc. as conditions of plasma treatment. These are controllable suitably 
[0182] Generally as gas for processing, reactant gas, such as hydrogen, oxygen, nitrogen, a carbon dioxide, and fluorine content 
compound gas, is effective. 

[0183] Moreover, in a plasma evolution method, in vacuum plasma electrodischarge treatment, it is necessary to introduce the 
above-mentioned reactant gas so that the ambient atmosphere may be maintained at the range of 6.6 to 2 7xl03Pa In order to 
make processing speed increase, it is desirable to adopt high power conditions as a counteielectrode by the high tension side if 
mfo!,n T strength is raised too much, there is a case where a damage will be given to a base material 

[0184] In performing plasma discharge near the atmospheric pressure, unless inert gas, such as helium and an argon, is required 
and a rate with the above-mentioned reactant gas also makes [ many ] the rate of 60% or more and inert gas, stable discharge does 
not occur m inter-electrode The rate of reactant gas is made [ many / as possible ] also here, and a damage will be given to a base 
material when field strength is raised too much similarly, although it is desirable in order for adopting high power «)nditions to 
make processing speed increase. e v " wuuiuuiis lu 

[0185] However, when impressing the electric field pulse-ized between counterelectrodes also near [ atmospheric pressure 1 the 
above and generating the plasma, the above-mentioned inert gas can necessarily be unnecessary, and can make re^tant eas 
concentration increase. Thereby, it becomes possible to increase a reaction rate greatly 

KL^w «f !l>^fn''l'fn\^^ A^^^^^^ ""^y P"^'^ '^^P^ "^^'"^ ^^^rnple, was indicated by 

L ' ; i'^ -^^^ ■ ^"^^^ "o^^^^""' ionization of the gas in the case of plasma generating is efficiently performed, 
so that the build up time and falling time amount of a pulse are short. Especially, it is desirable that the build up time and falling 
time amount of a pulse are 40ns - ICQ microseconds. In less than 40ns, if it is not realistic and exceeds 100 microseconds a 
discharge condition will become unstable that it is easy to shift to an arc. It is 50ns - 5 microseconds more preferably. In Addition, 
as for build up tune here, electncal-potential-difference change shall point out the time amount which is negative continuously 
as for the time amount whose electrical-potential-difference change is forward continuously, and "falling time amount " 
Furtheimore. you may become irregular using pulse shape, build up time, and the pulse fi-om which a frequency differs It is 
suitable tor such a modulation performing high-speed continuation surface treatment 

[0187] As for the frequency of pulse electric field, it is desirable that it is IkHz - lOOkHz. Processing takes time amount too much 
as It IS less than IkHz, and if it exceeds lOOkHz, it will become easy to generate arc discharge. Moreover, as for the time amount 
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to which one pulse electric field are impressed, it is desirable that it is 1 - 1000 microseconds. Discharge becomes being less than 
1 microsecond with an unstable thing, and if it exceeds 1000 microseconds, it will become easy to shift to arc discharge It is 3 - 
200 microseconds more preferably. "The time amount to which one pulse electric field are impressed" means ON time amount in 
the pulse electric field which consist of a repeat of ON and OFF which one pulse follows here. 

[0188] Although the magnitude of the electrical potential difference impressed to a counterelectrode is decided suitably when 
impressed by the electrode, it is desirable to make it the range in which field strength serves as 1 - 100 kV/cm Processing takes 
time amount too much as it is less than 1 kV/cm, and if 100 kV/cm is exceeded, it will become easy to generate arc discharge 
Moreover, although processing speed increases, if it is gathered too much, it is so same that it is large to give a damage to a base 
matenal. Moreover, the pulse electric field superimposed on the direct current may be impressed. 

[0189] In this invention, it is introduced in a processing contamer and the sheet-like base material with which surface treatment is 
presented is discharged so that it may be made to run the space between counterelectrodes continuously. Installation and discharge 
of the above-mentioned sheet-like base material can be performed by the well-known approach. 

[0190] It is desirable to be maintained in the range whose atmospheric pressure of the processing interior of a room is 6 6 to 
2.7xl03Pa at the time of raw gas installation. 

[0191] hi these approaches, inert gas, such as an argon besides nitrogen (N2) gas, hydrogen (H2) gas, oxygen (02) gas carbon- 
dioxide (C02) gas, ammonia (NH3) gas, fluorine content compound gas, and a steam, etc. can be used as raw gas introduced into 
the processing room under reduced pressure. 

[0192] In order to reduce the refractive index of this layer in the low refractive-index layer as the outermost layer the low 
refractive-index matter containing a following fluorine atom or a following silicon atom contains. 

[0193] At least one compound chosen from fluorine content resin, the compound formed from silicate oligomer and the 
compound formed from Si02 sol and a reactant organic silicon compound as low refractive-index matter is mentioned and the 
rnl^^nT'^rP^!''^^^^ indicated by JP,7-126552,A, 7-188582, 8-48935, 8-100136, 9-220791, 9-272169, etc. is used preferably 
[0194] As fluonne content resm which can be preferably used for this invention, the polymerization object and fluorine content 
epoxy compound which mainly contain a fluorine content partial saturation ethylene nature monomer component can be 



[0195] As a fluonne content partial saturation ethylene nature monomer A fluorine-containing alkene, fluorine-containing acrylic 
ester, fluonne-contammg methacrylic ester. Fluorine-containing vinyl ester, fluorine-containing vinyl ether etc can be 
mentioned. For example, tetrafluoroethylene, trifluoro ethylene, a trifluorochloroethylene, Vinylidene fluoride and vinyl fluoride 
^ , "JT P^'opyl^pe- » heptafluoro propylene, Hexafluoropropylene, 2-BUROMO - 3, 3, and 3-trifluoro ethylene. A 3-BUROm6 
-3 3-difluoro ethylene, 3. 3. 4, 4 5, 5, 6 and 6. and 6-nona fluoro-l-hexene. 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, and 8-trideca fluoro-1- 
octene, 4-ethoxy - 1,1, and l-tnfluoro-3-butene-2-ON, PENTADEKA fluoro octyl acrylate, tetrafluoro-3-(heptafluoro propoxy) 
propylacrylate, Tetrafluoro-3-(pentafluoro ethoxy) propylacrylate, Tetrafluoro-3 -trifluoro methoxy propylacrylate. Undeca fluoro 
hexyl acrylate nona fluoro pentyl acrylate. Octafluoropentyl acrylate, pentafluoro PIROPIRU acrylate, 2-heptafluoro butoxy ethyl 
aciylate, 2, 2, 3, 4 and 4 4-hexafluoro butoxy acrylate, Trifluoroethyl acrylate, 2-(l, 1, 2, and 2-tetrafluoro ethoxy) ethyl acrylate 
Trifluoro isopropyl methacrylate, ethyl methaciylate (2, 2, and 2-trifluoro-l -methyl), 2-trifluoroethoxy ethyl acrylate ' 
tnfluoroethylmethacrylate, 2-trifluoromethyl - 3, 3, and 3-trifluoro propylacrylate, 3-trifluoromethyl - 4, 4, and 4-trifluoro butyl 
acn^late 1-methyl - 2 2 3. 3 and 3-pentafluoro propylacrylate, 1-methyl - 2, 2, 3, 3, 4. 4, and 4-hepta-URUORO butyl acrylate 

2. 2, and 2-tnfluoroethyl acrylate, 2, 2 3 and 3, 3-pentafluoro propylacrylate, 1, 1. 1, 3, 3, and 3-hexafluoro isopropyl acrylate, 2 

2. 3, and 3-tetrafluoropropylacrylate, 2 and 2, 2-trifluoroethylmethacrylate, 2, 2, 3, 3, 4, 4, and 4-heptafluoro butyl acrylate 2 2 
3, 3, 4, 4, 5, 5, and 5-nona fluoro pentyl acrylate, 2, 2, 3, 3, 4. 4, 5, 5, 6, 6, and 6-undeca fluoro hexyl acrylate, 2, 2 3 3 4 4 5 5 
4 4 I' I' Ti t'""? r« T« ^l"^' ^/ ^' ^' ^' ^' ^' ^' ^' ^' ^' ^' ^' 8-PENTADEKA fluon> o<;tyl a;:r^la;e, S.S. 
flnl'ro h; Ji 'I'^t ""T.°o*y' 2' 2' ^' ^' ^' ^' ^' ^' 6' ^' 7. 8. 8, 9. 9, 10, 10, and 10-nonadec; 
fluoro decyl acrylate 3, 3 4, 4, 5, 5, 6, 6, 7, 7, 8, 8. 9, 9, 10. 10, and 10-heptadeca fluoro decyl acrylate, 1,1, 1 3 3 and 3- 

isopropyl aery ate, 2, 2. 3. and 3-tetrafluoropropylaciylate, 2, 2, 3, 3, 4 and 4, 4-hexafluoro butyl ac^late (the above 
actylate may be methacrylate or alpha-fluoro acrylate). Vinyl trifluoroacetate, vinyl - 2, 2. and 2-trifluoro propionate, Vinyi 3 3 
ifl:.^ ^? l-(trifluoromethyl)ethenyl acetate, allyl compound ^ ' ' 

a?vl 4 4 ?nH f ^fl'^^P""","* ■ ' ^' ^"'^ 2-tetrafluoro ethyl ether, allyl compound - 1, 2, 3. 3. and 3-hexafluoro propyl ether. 
Ethyl -4, 4, and 4-tnfluoro crotonate, isopropyl - 2, 2, and 2-trifluoroethyl fumarate, Isopropyl - 2, 2, 2, 3. 3, and 3-pentafluoro 
propyl fumarate, Isopropyl - 2, 2, 3, 3, 4, 4, and 4-heptafluoro butyl fumarate. Isopropyl - 2, 2, 3 3 4 4 5 5 and 5-nona oroovl 
pentyl ftunarate, Isopropyl - 2 2, 3, 3, 4, 4, 5. 5. 6, 6, and 6-undeca fluoro heiyl LZtc, I'sopr^pyl - 2, 2, 3, 3 4 4 5 5 ^6 1 

uS^TTs TrsTfe^TNT^^TL^' h'' 8-PEn'/adEkX huoro oct^IfumLt;, 

isopropyl - J, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, and 8-tndeca fluoro octyl fumarate, Isopropyl - 2, 2 334455667 78R00 
L o D^^SHmnT'''^' f "r DESHIRU fiimarate, Isopropyl - 3, 3, 4, 4, 5:5, 6^6,7, 7. 8, 8 9, 9, 10. 10, ^.d f6-heptfdeca ' ' 
4 5f .y.'!"? - ^' 3' ^'^d 3-trifluoro propyl fumarate. Isopro^yl-S-trifluoromethyl 4 4 

and 4-tnfluoro butyl fumarate Isopropyl- 1-methyl - 2, 2, 3, 3, and 3-pentafluoro propyl fumar;te, Isopropyl- 1-methy?! 2 2 3 3 
4 h ' T n i??^^^r - 2' 2. 3. 3, and 3-pentyl fluoropropyl blunder ra e, tert-butyl - 2, 2 3 3 4 4 '^d 

4-hepta-JURUORO butyl fumarate tert-butyl - 2, 2, 3, 3, 4. 4, 5, 5, and 5-nona fluoro pentyl fumarate, tert-butyl - 2, 2 3 3 4 T 
TO 'tert k^l 4T hexyl fimiarate, tert-butyl - 2. 2. 3, 3, 4, 4, 5, 5, 6, 6. 7, 7, and 7-trideca fluoro heptyl F^mXAe' 

TO tert-butyl - 2, 2, 3 3. 4, 4. 5 5, 6, 6, 7, 7, 8, 8, and 8-PENTADEKA fluoro octyl fumarate, tert-butyl - 3, 3, 4. 4 5 5 6 6 7 

Sorom^r 3' 3 a'nH ? t^fl ' ' ' ' ^ i' ^' ^' ^' ^'u ' »0-heptadeca fluoro DESHIRU fumarate, tert-butyl- 

LwM meX?^ 2" 2 I' T J^^ Z^^^^^ ^"""TJ"' tert-butyl-3-trifluoromethyl - 4. 4. and 4-trifluoro butyl fumarate, tert- 
Sr^ti^ ^l^ ," ' '^ ' ^ fluoropropyl fumarate. tert-butyl- 1-methyl - Although fluorine-containing partial 

sanation ethylene nature monomers, such as 2, 2, 3, 3, 4, 4, and 4-heptafluoro butyl fumarate, can be mentioned It rno limited 

roi^rAfrZv^'rnl' Tfl P^-^"'^ ""^^ '^^^^^^"^ ' contained, a^y^e sufficient 

[0196 As the above-mentioned fluonne content monomer and a monomer which may be copolymerized For example ethylene a 
propy ene, a butene, vmyl acetate, vinyl ethyl ether, A vinyl ethyl ketone, methyl aciylate, methyl methacrylate S'Ste 
propylacrylate. butyl aciylate. Methyl methacrylate. ethyl methacrylate, propyl methacrykte. Butyl meZ7r^!^^i^Z^. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



JP,2000-352620,A [DETAILED DESCRIPTION] Page 16 of 22 

fluoro acrylate, ethyl-alpha-fluoro acrylate, Propyl-alpha-fluoro acrylate, butyl-alpha-fluoro acrylate. Although copolymerization 
of cyclohexyl-alpha-fluoro acrylate, hexyl-alpha-fluoro acrylate, benzyl-alpha-fluoro acrylate, an acrylic acid, a methacrylic acid, 
alpha-fluoro acrylic acid, styrene, the styrene sulfonic acid, etc. may be carried out, it is not limited to these. 
[0197] The refractive index of the independent resin of the above-mentioned fluorine content ethylenic unsaturated monomer The 
refractive index of independent resin RIMA of the monomer which does not contain the fluorine which is in about 1 .33 to 1 .42 
range, and may be copolymerized Or more by 1.44, these are copolymerized at a rate of arbitration and it can use as fluorine 
content resin of the target refractive index. Moreover, although it is desirable that it is more than 50 mass % as for the fluorine 
content of the low refractive-index matter of this invention although the fluorine content resin of this invention and the resin 
which does not contain a fluorine may be mixed at a rate of arbitration and you may use it as a thing of the target refractive index, 
and it changes with things It is 60 to 90 mass % especially preferably. If fluorine content is in such range, in the case of a fluorine 
content polymer, the adhesive property over a lower base and a lower layer is excellent, and it is not only easy to process it by 
having good solubility to an organic solvent, but it can obtain the layer of high transparency and a low refractive index. 
[0198] The usual radical polymerization initiator can be used for the polymerization initiator to which the polymerization of an 
alkene, acrylate, vinyl ester, or vinyl ether of the ** fluorine to be used etc. is carried out. As a concrete example of a 
polymerization initiator, azobisisobutyronitril, azobis cyclohexane carbonitrile, Azo system radical polymerization initiators, such 
as azobisvaleronitrile, a benzoyl peroxide. Organic peroxide system radical polymerization initiators, such as t-butyl 
hydroperoxide, cumene peroxide, and diacyl peroxide. Inorganic system radical polymerization initiators, such as ammonium 
persulfate and potassium persulfate. Various radical polymerization initiators, such as redox system polymerization initiators, 
such as a hydrogen-peroxide-ferrous-sulfate ammonium and ammonium persulfate-meta-sodium sulfite, etc. can be mentioned. 
Well-known radical polymerizations, such as solution polymerization, a bulk polymerization, an emulsion polymerization, a 
suspension polymerization, or radiation polymerization, can be carried out using these. Under the present circumstances, it is 
desirable that reaction temperature is 10-100 degrees C, and reaction time is 1 - 100 hours. Thus, as for the number average 
molecular weight of the fluorine content resin obtained, it is desirable that it is 1000-300000, 

[0199] The fluorine content epoxy resin as fluorine content resin can be obtained by for example making the following epoxy 
compounds react with a conventional method. 

[0200] As a fluorine content epoxy compound, as diglycidyl ether of 2-fluoro alkyl -1 and 2-diol, for example 4, 4, and 4-trifluoro 
-1, 2-butanediol diglycidyl ether, 4, 4, 5, 5, and 5-pentafluoro - 1, 2-pentanediol diglycidyl ether, 4, 4, 5, 5, 6, 6, and 6-hexafluoro 
- 1, 2-hexanediol diglycidyl ether. The 4, 4, 5, 5, 6, 6, 7, 7, and 7-nona fluoro -1, 2-heptane diol diglycidyl ether, 4, 4, 5, 5, 6, 6, 7, 
7, 8, 8, and 8-undeca fluoro -1, 2-octanediol diglycidyl ether. The 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, and 9-trideca fluoro -1, 2-nonane' 
diol diglycidyl ether. The 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, and 10-trideca fluoro -1, 2-Deccan diol diglycidyl ether, 4, 4, 5, 5, 6, 6 
7, 7, 8, 8, 9, 9, 10, 10, 1 1, 1 1, and 1 1-HEPUPUTA deca fluoro -1, 2-undecane diol diglycidyl ether, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8,' % 9, 
10, 10, 11, 11, 12, 12, and 12-nonadeca fluoro -1, 2-dodeca diol diglycidyl ether, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, loi 10, \ \, 12, 12^ 

13, 13, and 13-eicosa fluoro -1, 2-tridecane diol diglycidyl ether, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 1', 11, 12, 12, 13, 13, 14 ' 

14, and 14-TORIKOSA fluoro -1, 2-tetradecane diol diglycidyl ether, The 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 11,11, 12, 12, and 12- 
heptadeca fluoro -1, 2-tetradecane diol diglycidyl ether, 4-trifluoromethyl - 5, 5, and 5-trifluoro -1, 2-heptane diol diglycidyl 
ether, 5-trifluoromethyl - 6, 6, and 6-trifluoro -1, 2-octanediol diglycidyl ether, 6-trifluoromethyl - 4, 4, 5, 5, 6, 6, 7 7 and 7-octyl 
fluoro -1, 2-nonane diol diglycidyl ether, 8.trifluoromethyl - The 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, and 9-dodeca fluoro' -1, 2-nonane 
diol diglycidyl ether, 10-trifluoromethyl - 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 1, 1 1, and 1 1-hexa deca fluoro -1, 2-dodecane 
diol diglycidyl ether, 1 2-trifluoromethyl - 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 1, 1 1, 12, 12, 13, 13, and 13-eicosa fluoro -1, 2- 
tetradecane diol diglycidyl ether, 3-perfluoro-cyclopentyl -1, 2-propanediol diglycidyl ether, 3-perfluoro cyclohexyl -1 2- 
propanediol diglycidyl ether, Perfluoro-cycloheptyl - 1, 2-propanediol diglycidyl ether. As fluorine-containing alkane end diol 
glycidyl ether, The perfluoro-cyclo octyl -1, 2.propanediol diglycidyl ether; for example Although 2, 2, 3, and 3-tetrafluoro-l 4- 
butanediol diglycidyl ether, 2, 2, 3, 3, 4, 4 and 5, 5-octafluoro -1, 6-hexanediol diglycidyl ether, etc. can be mentioned it is not 
limited to these. Little use of the epoxy compound which does not contain the fluorine other than these may be carried out at 
extent which a refractive index seldom goes up. Although there is no limit in the structure of the fluorine content epoxy compound 
used here, little direction of use of the epoxy compound which has a benzene nucleus which raises a refractive index or an 
alicyclic epoxy compound is good. ' 

[0201] Another desirable low refractive-index matter is a compound formed from silicate oligomer. 

[0202] As silicate oligomer used for the compound formed from silicate oligomer For example, a tetramethoxy silane a tetra- 
ethoxy silane, a tetra-PUROPI oxy-silane, Tetra-alkoxysilane, such as tetra-butoxysilane, tetrapod - 2, 2, and 2-trifluoroethoxy 
silane,Atetra-2-fluoroethoxysilane,tetrapod-2, 2, 3,and3-tetrafluoro-l-PUROPIoxy-silane, Tetrapod- 1 1 1 3 3 and 3- 
hexafluoro-2-PUROPI oxy-silane, Tetrapod - 2, 2, 3, 3, and 3-pentafluoro-l-PUROPI oxy-silane, A tetrapod -1 a 3-difluoro-2- 
PUROPI oxy-silane, tetrapod - 2, 2, 3, 3, 4, 4, and 4-heptafluoro-l-butoxysilane, Tetrapod - 2, 2, 3, 4, 4, and 4-hexafluoro-l- 
butoxysilane, a tetracyclo hexyloxy silane, or a tetra-phenoxy silane can be mentioned, and silicate oligomer is obtained bv 
hydrolyzing these. ^ 
[0203] Like the above, a solvent is blended with the hydrolyzate which adds a catalyst and water to tetra-alkoxysilane and is 
obtamed, and the hydrolyzate hardened by the approach of adding a curing catalyst and water subsequently is obtained As this 
solvent, one bemg a sort or it being cheap using two sorts', and the property of a coat acquired are excellent in a methanol and 
ethanol, and it is desirable from a degree of hardness being good. Although isopropanol, n-butanol, isobutanol, an octanol etc can 
be used, it is in the inclination for the degree of hardness of the obtained coat to become low. the amount of solvents ~ the partial 
hydrolysate 100 mass section - receiving - the 50 - 400 mass section - it is the 100 - 250 mass section preferably 
[0204] As a curing catalyst, although an acid, alkali, an organic metal, a metal alkoxide, etc. can be mentioned, an acid especially 
an acetic acid, a maleic acid, oxalic acid, a fumaric acid, etc. are used preferably, an addition - the partial hydrolysate 100 mass 
section - receiving - 1 - 10 mass section - 1 - 5 mass section is preferably good. Moreover, about a water addition it is [ that 
what IS necessary is just an amount more than the amount which a partial hydrolysate may hydrolyze 100% theoretically ] good 
100 - 300% considerable amount, and to add a considerable amount 100 to 200% preferably. Furthermore, it becomes that the 
property of the coat obtained by bridge formation by hydrolysis of tetra-alkoxysilane and condensation fully progressing 
according to this aging process excelled [ that ] in this invention. Aging should just leave oligomer liquid, and although above- 
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mentioned bridge formation is enough to acquire a desired film property, and the time amount to leave is required time amount 
and is based [ which carries out extent advance ] also on the class of specifically used catalyst, with a hydrochloric acid, in a room 
temperature, it is especially preferably enough m 8 hours - about one week in 1 hours or more and a maleic acid for several hours 
or more, and is usually around the 3rd. In some cases, it is better to take means for the time amount which requires aging to also 
affect surrounding temperature again, and to heat to near 20 degree C with an arctic background. Since gelation will take place if 
it heats at 100 degrees C or more, although aging generally progresses early at an elevated temperature, heating to at most 50-60 
degrees C is appropriate. Moreover, about these silicate oligomer, it does not interfere, even if it is the denaturation object which 
denaturalized with the organic compound (a monomer, oligomer, polymer) which has functional groups other than the above, such 
as an epoxy group, an amino group, an isocyanate radical, and a carboxyl group, and it is also possible independent or to use' 
together with the above-mentioned silicate oligomer. 

[0205] Thus, although the silicate oligomer shown by the following general formula (III) is obtained, Si02 content in silicate 
ohgomer is wanted to be 10 - 99% preferably 1 to 100%. At less than 1%, improvement in endurance is no longer found and such 
Si02 content does not demonstrate the effectiveness of this invention. 
[0206] 
[Formula 3] 

—mAm) 



OR OR 
R-O-Si— fo-SI^OR 
OR OR 



[0207] R may express hydrogen or the alkyl group of carbon numbers 1-4, the fluorine content cycloalkyl radical of carbon 
numbers 3-6, or a phenyl group, and each R may be the radical from which the same radical also differed, g is the integer of 1-20. 
[0208] Although not restricted especially about the method of making a silicon layer form from these silicate oligomer For 
example, the solvent which does not check the optical-character ability of an optical film for silicate oligomer. For example, 
alcohol (a methanol, ethanol, isopropanol, etc.). Ethyl acetate, butyl acetate, cellosolve acetate, methyl glycolacetate. By methoxy 
butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, a cyclohexanone, a methylene chloride, toluene a xylene 
MINERAMU spirit, cresol, the xylenol, FUFURARU, etc. What is necessary is to dilute silicate oligomer with these, to paint on a 
base material and just to heat-treat to it with well-known equipments, such as a bar coating machine, a roll coater, a gravure 
coating machine, a reverse coating machine, and a lip coating machine. 

[0209] Furthermore, another desirable low refractive-index matter is a compound formed from Si02 sol and a reactant organic 
silicon compound, and a low refractive-index layer is formed as Si02 gel film using the sol liquid containing Si02 sol and a 
reactant organic silicon compound. A silicon alkoxide is dissolved in the organic solvent suitable for spreading, and Si02 sol adds 
the water of a constant rate, it hydrolyzes and is prepared. The desirable example of the silicon alkoxide used for formation of 

SlO^ sni is itthnu/n in the*. fnVnvuiina a^nAt^l fXnvmlo /T\/\ 



Si02 sol is shown in the following general formula (TV). 
[0210] General formula (IV) 



(R') From R the alkyl group of the carbon atomic numbers 1-10 is expressed, and Rin rSi (OR") s expression ' may differ even 
If respectively the same, r+s is 4 and r and s are integers, respectively. Specifically A tetramethoxy silane, a tetra-ethoxy sil'ane a 
tetra-isopropanal PIOKISHI silane, A tetra-n-PUROPI oxy-silane, tetra-n-butoxysilane, tetra-sec-butoxysilane Tetra-t- ' 
butoxysilane, a tetra-pentaethoxy silane, a tetra-PENTAISOPUROPI oxy-silane, A tetra-PENTA-n-PUROPI oxy-silane tetra- 
PENTA-n-butoxysilane, Tetra-PENTA-sec-butoxysilane, tetra-PENTA-t-butoxysilane, Methyl trimetoxysilane methyl ' 
biettioxysilane, a methyl TORIPUROPI oxy-silane, MECHIRUTORI butoxysilane, dimethyl JIMEKI methoxy'silane, dimethyl 
diethoxysilane. Dimethyl methoxysilane, a dimethylethoxy silane, a dimethyl PUROPI oxy-silane, dimethyl butoxysilane. methyl 
dimethoxysilane, methyldiethoxysilane, hexyl trimethoxysilane, etc. are mentioned. 

[021 1] It can consider as Si02 sol by dissolving the above-mentioned alkyl silicon alkoxide or a silicon alkoxide into a suitable 
solvent. As a solvent to be used, aromatic hydrocarbon, such as alcohol, such as a methyl ethyl ketone, isopropyl alcohol a 
methanol, ethanol, methyl isobutyl ketone, ethyl acetate, and butyl acetate, a ketone, ester, halogenated hydrocarbon, toluene and 
a xylene, or such mixture are mentioned, for example. By the Si02 conversion which produce it noting that they hydrolyze and 
condense an alkyl silicon alkoxide or a silicon alkoxide 100%, more than 0.1 mass %, concentration is dissolved into the above- 
mentioned solvent so that it may become 0.1 - 10 mass % preferably. If the property of a request of the sol film formed as the 
concentration of Si02 sol is under 0. 1 mass % cannot fully demonstrate but exceeds 10 mass % on the other hand formation of 
transparence homogeneous membrane will become difficult. Moreover, in this invention, if it is less than the above solid content 
It is also possible to use together the organic substance and an inorganic substance binder. 

[02 12] The water more than a complement is added to this solution at hydrolysis, it is 22-28 degrees C in temperature preferably 
and 15-35 degrees C of stirring are performed preferably for 2 to 5 hours for 0.5 to 10 hours. In the above-mentioned hydrolysis it 
IS desuable to use a catalyst and acids, such as a hydrochloric acid, a nitric acid, a sulfiiric acid, or an acetic acid, are desirable a^ 
these catalysts. These acids can be preferably added as 0.005-10.0 mols/about 1 water solution about 0.001 to 40 0 raol/1 and the 
moisture in this water solution can be made into the moisture for hydrolysis. 

P^u^l^^ '1'""^"*'°"' *e compound which adds an organic reaction nature silicon compound or its partial hydrolysate 

to the Si02 above-mentioned sol, and is obtained is used as low refractive-index matter, when only Si02 sol is applied the fibn is 
very weak and what is easy to crack and fixes Si02 coat is required. In this invention, by using a reactant organic silicon 
compound together it is combined by bridge formation and Si02 forms the strong film, and Si02 obtained sol is a transparent and 
colorless iquid, and is a stable solution whose pot life is about one month. To the base material, Si02 sol has good wettability and 
It is excellent in spreading nature. 

[0214] A reactant organic silicon compound has a with a molecular weight of 3000 or less which has two or more radicals which 
carry out reaction bndge formation by the aforementioned heat or the ionizing radiation other than a reactant organic silicon 
compound (activity energy-line reactivity radical), for example, a polymerization nature double bond radical, desirable organic 
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reaction nature compound. Such a reactant organic silicon compound can mention piece end vinyl functionality polysilane both- 
ends vinyl functionality polysilane, a piece end vinyl organic-functions polysiloxane, a both-ends vinyl organic-functions ' 
polysiloxane, the vinyl functionality polysilane to which these compounds were made to react, or a vinyl functionality 
polysiloxane. 

[0215] In addition, vinyltrimetoxysilane, a BINIRUTORI (beta-methoxyethoxy) siiane, JIBINIRO pheasant methoxysilane beta - 
(3, 4-epoxycyclohexyl)- Ethyl trialkoxysilane, Acryloyloxyethyl triethoxysilane, glycidyloxy ethyltriethoxysilane, A gamma- 
acryloyloxy-n-propyl tree n-propyl siiane, A gamma-methacryloyloxy-n-propyl tree n-propyl siiane, a JI (gamma-acryloyloxy-n- 
propyl) G n-propyl siiane, an acryloyloxy dimethoxy ethyl siiane, etc. can be mentioned. 

[0216] As for the reactant organic silicon compound like ****, it is desirable that it can be used at a rate of the about 0.1 to 50 
mass section per said Si02 sol (solid content) 100 mass section. 

[0217] Various kinds of additives can be added in the above-mentioned sol solution. The curing agent which promotes film 
production is used as an additive, and organic-acid solutions, such as an acetic acid of organic-acid metal salts, such as sodium 
acetate and an acetic-acid lithium, and a formic acid, are mentioned as these curing agents. An addition [ as opposed to / the 
concentration of this organic solvent solution is about 0.01 to 0.1 mass % extent, and / a sol solution ] is Si02 which exists in a sol 
solution. The range of about 0.1 to 1 mass section extent is desirable as the above-mentioned organic-acid salt to the 100 mass 
sections. 



[0218] Furthermore, although the gel film finally obtained is used as a low refi-active-indcx layer of an acid-resisting film the 
refi-active mdex may need to adjust it. For example, in order to lower a refractive index, to raise a fluorine system organic'silicon 
compound and a reflective mdex and to raise an organic silicon compound and a refractive index further, a boron system organic 
compound can be added. Specifically A tetra-ethoxy siiane, a tetramethoxy siiane, a tetra-PUROPI oxy-silane, Tetra-butoxysilane 
alkyltnalkoxysilane, the COL coat 40 (COL coat company make). Organic silicon compounds, such as MS5 1 (Mitsubishi 
Chemical make) and the Snow tex (the Nissan chemistry company make). Who Ron FC-1 10, 220 and 250 (the Toagosei 
chemistry company make), SEKURARU coat A-402B (Central Glass Co.. Ltd. make), Heptadecafluorodecyl trimethoxysilane 
tndeca fluoro octyl trimethoxysilane. Boric acid system compounds, such as fluorine system compounds, such as trifluoro octyl 
tnmethoxysilane and tnfluoropropyl trimetoxysilane, triethyl borate, trimethyl borate, boric acid TORIPUROPIRU and tributyl 
borate, are mentioned. These additives may be added at the time of preparation of a sol, and may be added after for^nation of a sol 
By using these additives, the refractive index of the time of hydrolysis of an alkyl silicon alkoxide or a silicon alkoxide or the gel ' 
film which a still more uniform and transparent sol solution is obtained further in response to homogeneity, and is formed can be 
changed in a certain amount of range by reacting with a silanol group after that. 

[0219] Next, the activity energy-line reactivity compound with which said high refractive-index layer was mentioned by the way 
may be added by the low refractive-index layer (prepared on said high refractive-index layer) containing at least one low 
refractive-index matter chosen from the above-mentioned fluorine content resin, the compound formed from silicate oligomer 
and the compound formed from Si02 sol and a reactant organic silicon compound. Among those, an epoxy system activity ' 
energy-line reactivity compound is used preferably. r j i j 

[0220] An epoxy system activity energy-line reactivity compound is a compound which has two or more epoxy groups in 
mtramolecular, and is a compound which can emit cationic polymerization as initiation matter by the same activity enerev-line 
exposure as the above. j' 5/ 

[0221] as an epoxy system activity energy-line reactivity compound ~ (**) - glycidyl ether [ of bisphenol A ] (this compound is 
obtained by reaction of epichlorohydnn and bisphenol A, and is obtained as mixture with which polymerization degree differs)- 

(b) Compound which epichlorohydnn, ethyleneoxide, and/or propylene oxide are made to react to the compound which has two 
phenol nature OH, such as bisphenol A, and has a glycidyl ether radical at the end; 

(c) Glycidyl ether of a 4,4*-methylenebis phenol; 

(d) Epoxy compound of the phenol formaldehyde resin of novolak resin or resol resin; 

(e) The compound which has alicyclic epoxide, for example, bis(3, 4-epoxycyclohexyl methyl) oxalate, A bis(3 4- 
epoxycyc ohexyl methyl) horse mackerel peat, a bis(3, 4-epoxy-6-cyclohexyl methyl) horse mackerel peat Bis(3 4- 
epoxycyclohexyl methyl) PIMERETO, 3, 4-epoxycyclohexyl methyl -3, 4-epoxy cyclohexane carboxylate', 3, 4-^oxy-l- 
methy eye ohexyl methyl - 3' and 4'-epoxy cyclohexane carboxylate, 3, 4-epoxy- 1-methyl-cyclohexyl methyl - 3' and 4'-epoxy-l'- 
metfiylcyclohexane carboxylate 3, 4-epoxy-6-methyl-cyclohexyl methyl - 3', 4' - Epoxy-6'-methyl-l •-cyclohexane carboxVlate 2- 
(3, 4-epoxycyclohexyl - 5' and 5'-spiro-3"4"-epoxy) cyclohexane-meta-dioxane- <«nc carooxyiate, ^ 

ihth JLl'^i'r''^^ T^^^ 'if^'^ut'^' T^?^^' ''•gly^'Jyl o^'^late, a diglycidyl horse mackerel peat, diglycidyl tetrahydro 
phthalate, diglycidyl hexahydro phthalate, diglycidyl phthalate; f ' & ^ y ^^uan^uiu 

Iw^i i'^l^'^'i^l of glycol for example, ethylene glycol diglycidyl ether, diethylene-glycol diglycidyl ether, propylene 
glyco diglycidyl ether, polyethylene-glycol-diglycidyl-ether, polypropylene-glycol-diglycidyl-etherTcopoly (ethylene glycol- 
propylene glycol) diglycidyl ether, 1 ,4-butanediol diglycidyl ether, 1 , and 6-hexanediol-diglycidyl-eaier- 
h) The glycidyl ester of a polymer acid, for example, polyacrylic acid poly glycidyl ester, polyester diglycidyl ester; 
(1) The glycidyl ether of polyhydnc alcohol, for example, glycerol triglycidyl ether, trimethylolpropane triglycidyl eAer 
KSmiGUlSjmu i^^^^^^ pentacrythritol triglycidyl ether, pentaerythritol tetraglycidyl ether; the gu^ 

SJntnff'^"'*^^ °J ^'/Ir « ""^'^^ ^''^^P'^ °f « compound given to the fluorine 

content epoxy compound of the fluorine content resin of said low refractive-index matter • "uunnc 

onnln^!*'"® '^""^ fluorine-containing alkane end diol glycidyl ether as the example of a compound given to the fluorine 
tTTJ^ ? compound of the fluorine content resin of the above-mentioned low refractive-index matt^ etc. can be mentioned 
J^refeTably above-mentioned epoxy compound is 2000 or less as average molecular weight, and is 1000 or less 

[0222] a group of the onium salt which the photopolymerization initiator or photosensitizer to which the cationic polymerization 
of the epoxy system activity energy-lme reactivity compound is carried out is the compound which can emit the cationic 
po ymerization mitiation niatter by activity energy-line exposure, and emits especially the Lewis acid which has cationic 
polymerization mitiation ability by exposure preferably - it is double salt. Since it is the same as that of said general formula (I) 
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about these, it omits here. 

[0223] The same of these activity energy-line reactivity compounds is said of grant of the same ultraviolet rays as what said high 
refractive-index layer was stated to by the way, activity energy lines, such as an electron ray, plasma treatment, or heat energy 
hardening. °' 

[0224] An acid-resisting layer is formed as mentioned above. The optical film of this invention can also prepare an anti-glare 
layer. The anti-glare layer has taken the configuration which contained the particle matter in the layer, in order to carry out an 
anti-dazzle functional manifestation by scattering light over a firont face by giving the structure of having irregularity in the 
interior of an anti-glare layer front face or an anti-glare layer. 

[0225] As [ show / a configuration desirable as these layers / below ] This is 0.5-5.0 micrometers of thickness, it is a layer 
containing one or more sorts of particles with a mean particle diameter of 0.25-10 micrometers, is a layer to which mean particle 
diameter contains the twice [ 1.1 to ] as many oxidization silicon particle of the thickness concerned as this, and an oxidization 
silicon particle with a mean particle diameter of 0.005-0. 1 micrometers in a binder like diacetyl cellulose, and can demonstrate an 
anti-dazzle function by this. 

[0226] An inorganic particle and an organic particle are mentioned as this "particle." As an inorganic particle which can be used 
for this invention, oxidization silicon, titanium oxide, an aluminum oxide, a zinc oxide, tin oxide, a calcium carbonate, a barium 
sulfate, talc, a kaolin, a calcium sulfate, etc. are mentioned. 

[0227] As an organic particle. Fori (meta) acrylate system resin, silicone system resin, polystyrene system resin, polycarbonate 
system resm, acrylic styrene resin, benzoguanamine system resin, melamine system resin and also polyolefine system resin, 
polyester system resin, polyamide system resin, polyimide system resin, polyfluoroethylene system resin, etc. can be used. ' 
[0228] In order to attain also among these the anti-dazzle property which is one of the purposes of this invention oxidation 
silicon, such as a silica, is used especially preferably. The oxidation silicon particle used preferably here has the greatly desirable 
effectiveness that the superfines water silicic acid made by the wet method also in synthetic amorphous silica lowers glossiness A 
wet method is an approach to which silicate of soda, a mineral acid, and salts are made to react in a water solution, for example is 
SAIRISHIA made from Fuji SHIRISHIA Chemistry, and Nipsil made fiom Japanese Silica. There is E etc. ' 
[0229] As for an anti-glare layer, it is desirable especially to use actinic-rays hardenability resin as a binder again and said 
oxidation sihcon particle and an oxidation silicon particle content actinic-rays hardenability resin layer are made to form by the 
actuuc-rays exposure after spreading. It is more desirable to consider as the anti-glare layer using actinic-rays hardenability resin 
as a binder in the point that the mechanical strength on the front face of a polarizing plate can be increased. 
[0230] The actinic-rays hardenability resin which can be used here means the resin hardened through crosslinking reaction etc bv 
actinic-rays exposure like ultraviolet rays or an electron ray. ' 
[0231] Although ultraviolet-rays hardenability resin, electron ray hardenability resin, etc. are mentioned as a typical example as 
actimc-rays hardenability resm, you may be resin hardened by the actinic-rays exposure of those other than ultraviolet rays or an 
e ectron ray. As an example of ultraviolet-rays hardenability resin, ultraviolet-rays hardenability polyester acrylate system resin 
ultraviolet-rays hardenability acrylic urethane system resin, ultraviolet-rays hardenability acrylic ester system resin ultraviolet-' 
rays hardenability methacrylic ester system resin, ultraviolet-rays hardenability polyester acrylate system resin, ultraviolet-rays 
hardenability polyol acrylate system resin, etc. are mentioned. 

[0232] As ultraviolet-rays hardenability polyol acrylate system resin which can be used for this invention it is 
photopolymerization monomer oligomer, such as trimethylolpropane triacrylate, ditrimethylolpropanetetraacrylate a 
^^tX chestnut rate, pentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, dipentaerythritol hexaacrylate 

and aUcyl denaturabon dipentaerythritol pentaerythritol. Moreover the hardening contraction with a large degree of hardness with 
large hardenability is small by viaduct nature, it is low toxicity in low-smelling, and safety of the description is [ these polyol 
acrylate system resm ] also comparatively high. i i~ 

[0233] Ottier ultraviolet-rays hardenability resin, for example, ultraviolet-rays hardenability epoxy system resin, may be contained 
and used for the above-mentioned ultraviolet-rays hardenability polyol acrylate system resin in the range which does not spoil the 
effectiveness. Curling may become strong by hardening contraction and the hardening paint film in which acrylate system resin 
earned out thick-film spreading may cause handling activity top trouble. Compared with acrylate system resin, generally 
hardening contraction is small and the epoxy system resin of the curling of a hardening paint film is also small. The ultraViolet- 
rays hardenability epoxy system resin said here is the compound which contains two or more epoxy groups in intramolecular and 
m,^L?°f /f'" u i crosslinking reaction by containing a cationic initiator and irracUating ultraviolet rays ' 

?l h} H f ft>nctional group of an acrylate system preferably as an example of the electron ray hardenability resin which 
^^ .TLa • ""^^ ' ! r^^^''^' ^"/r molecular weight, polyether resin, acrylic resin, an epoxy resin, urethane 
resm an alkyd resm spiro ace al resm, a polybutadiene resin, poly thiol polyene resin, etc. are mentioned comparatively. 

^specia ly, ,t is desirable to use ultraviolet-rays hardenability resin. Hardening of actinic-rays hardenability resin can be 
whfh k l^ rJT''^^' ^" °' ultraviolet rays. For example, in electron ray hardening, the electron ray 

which IS emitted from various electron ray accelerators, such as a cock loft WARUTON mold, a BANDE graph mold, a resonance 
^eSlTnn minnt" '"^"^^i'^^g transformer mold, a linear model, the Dynamitron mold, and a RF mold, and which has 
SaTs on.^L ,?;h 1^^^^ ".'.frt'^ ""^^ ^° '° ^^""^ " ^ ultraviolet curing, the ultraviolet rays emitted from 

c.^nf ^ ' ultrahigh pressure mercury lamp, a high-pressure mercury-vapor lamp, a low pressure mercury lamp, a 

carbon arc, a xenon arc, and a metal halide lamp, can be used ci»-uijr loiup, «. 

^Soni ttiest ] deSle '^^^^^^^ ^-^-^-^ ™crometers. Moreover, the case of 2.0-4.0 micrometers is [ especially 

[0237] Approaches, such as plasma treatment and heat, are also desirable as a means to give activity enei^y, instead of the activity 
radiant ray used for hardemng of these acid-resisting layer or an anti-glare layer, and each configuration layer of the optical film 
which has ^«^y-bondmg layer m the opposite side of the base material. The approach of a publication can use [ Japanese Patent 
m??»i °- ^^^^^ ^ " '° ^ '^^'''^ memioned above as plasma treatment ] preferably 

[0238] Moreover, as heat treatmem which gives activity energy, it is also effective to heat-treat after spreading desiccation of an 
acid-resistmg layer or an anti-glare layer. It is desirable to heat 30 seconds or more more preferably above 70 degrees C for 5 
minutes for 10 minutes 30 seconds or more. 
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[0239] By preparing these anti-glare layers, it is desirable for the permeability of the light not to fall and it is desirable that the 
Hayes value is 3% or more. Moreover, as for the permeability at that time, it is desirable that it is 90% or more in the permeability 
in 550nm. 

[0240] As for the surface layer of an anti-glare layer, it is desirable that critical surface tension is 20x10 to 6 or less N/cm It 
becomes impossible that it is hard to take the dirt adhering to a surface layer when critical surface tension is larger than 20x10-6 
N/cm. The fluorine ingredient of ********** is desirable in the point of dirt prevention. 

[0241] As a fluorine-containing ingredient, it dissolves in an organic solvent. A vinylidene fluoride system copolymer with the 
easy handling, A fluoro olefin / hydrocarbon olefine copolymer, a fluorine-containing epoxy resin. Fluorine-containing epoxy 
acrylate, fluorine-containing silicone, fluorine-containing alkoxysilane. Furthermore, TEFRON AF1600 (the Du Pont make n= 
1.30), CYTOP (the Asahi Glass [ Co., Ltd. ] Co., Ltd. make, n= 1.34) and 17 - FM (the Mitsubishi Rayon company make ' 
refractive mdex n= 1.35), LR201 (the Nissan Chemical Industries [, Ltd. ], Ltd. make, n= 1.38), etc. can be mentioned. Even when 
these are independent, they can also be used combining more than one. 

[0242] Moreover, 2-(perfluoro DESHIRU) ethyl methacrylate, 2-(perphloro-7-methyl octyl) ethyl methacrylate, 3-(perphloro-7- 
methyl octyl)-2-hydroxypropyl methacrylate, Fluorine-containing methacrylate, such as 2-(perphloro-9-methyl DESHIRU) ethyl 
methacrylate and 3-(perphloro-8-methyl DESHIRU)2-hydroxypropyl methacrylate, 3-perphloro octyl-2-hydroxypropyl acrylate, 
2-(perfluoro DESHIRU) ethyl acrylate, Fluorine-containing acrylate, such as 2-(perfluoro-9-methyl DESHIRU) ethyl acrylate 3- 
perfluoro DESHIRU 1,2-epoxypropane, 3 -(perphloro-9-methyl DESHIRU)- The fluorine-containing monomer of radiation- ' 
cm-mg molds, such as epoxide, such as 1,2-epoxypropane, and epoxy acrylate, oligomer, a prepolymer, etc. can be mentioned. 
These can also be used [ independent or ] by two or more kinds, mixing. 

[0243] Curi prevention processing can also be performed to the optical film of this invention. Although the function which cud 
prevention processing tends to carry out the field which gave this inside, and is going to be round is given, when a certain surface 
treatment is performed to one side of a transparence resin film by performing this processing or surface treatment of an extent and 
a class which is different to both sides is performed, it serves to prevent that that field tends to be carried out inside and it is eoine 
to curl, ^ ^ 

[0244] A mode which a curl prevention layer paints an easy-bonding layer on one side of for example, the mode prepared in the 
opposite side the side which has the anti-glare layer or acid-resisting layer of a base material, or a transparence resin film and 
paints curi prevention processing on ****** is mentioned. 

[0245] What paints transparence resin layers, such as the thing and solvent which are twisted to solvent spreading, cellulose 
triacetate cellulose diacetate, and cellulose acetate propionate, as the concrete approach of curl prevention processing is 
mentioned. With the approach by the solvent, it is carried out by applying the constituent containing the solvent in which the 
cellulose ester film specifically used as a protection fibn for polarizing plates is dissolved, or the solvent made to swell As for the 
coatmg liquid of the layer which has the function to prevent these curi, what follows and contains the organic solvent of a ketone 
system and an ester system is desirable. As an example of the organic solvent of a desirable ketone system, an acetone a methyl 
ethy ketone. Methyl isobutyl ketone, a cyclohexanone, ethyl lactate, an acetylacetone, Diacetone alcohol, an isophorone an 
ethyl-n-butyl ketone, dusopropyl keton, A diethyl ketone, a G n-propyl ketone, methylcyclohexanone. As an example of 'the 
organic solvent of desirable ester systems, such as a PUCHIRU ketone, methyl acetate, ethyl acetate, butyl acetate, methyl lactate 
ethyl lactate, etc. are mentioned to methyl-n-butyl ketone, methyl-n-propyl ketone, methyl-n-hexyl ketone, and methyl-n- 
However, the solvent m which it is not made to dissolve further besides the mixture of the solvent in which it is made to dissolve 
as a solvent to be used, and/or the solvent made to swell may be included, and these are performed using the constituent and 
coverage which were mixed at a proper rate according to the class of the curl degree of a transparence resin film, or resin In 
?™?t' ^r"^ performs clear hard processing and antistatic finish, a curl prevention function is demonstrated 
[0246] In the optical film of this invention, it is desirable to prepare the layer which has the function to prevent curl in the 
opposite side the side which has the anti-glare layer or acid-resisting layer of a base material 

[0247] Moreover, as for the optical film manufactured in this way, it is desirable for whenever [ in 23 degrees C and 60%RH / 
curl J to be +ten or less [-10 or more]. 

[0248] Measurement of whenever [ curl ] is performed by the following approaches. The film sample concerned is cut after 48- 
on'^^^^ - ^ f ''''^ "^'"^^^ direction of 50mm, and 2mm of longitudinal directions under 80 degrees C and the 

90 /oRH environment. Furthermore, gas conditioning of the film wafer is carried out for 24 hours under 23.degree-C **2 degrees 
C and the 55%RH environment, and the curi value of this fihn is measured using a curvature scale 

[0249] A curl value is expressed with 1/R, and, in R, a unit uses m with radius of curvature. About a curl value, what has few 
deformation of a fihn may be desirable, and the direction of + or the direction of - is sufficient as the deformation direction That 
IS, when the absolute value of a curl value should be just small, the absolute value of the curi value of this film was larger than 10 
and a polarizing plate etc^ is specifically produced using this film, deformation of the curvature under high-humidity/temperature 
(for example. It is left m 80 degrees C and 90o/oRH for 48 hours) etc. becomes large, and use is not borne When the curl SeS 
.nlr L'^!^' h^'h ^polarizing plate etc. is produced using this film, defoliation of curvature etc. can use it small also 

under high-humidity/temperature (for example, it is left in 80 degrees C and 90%RH for 48 hours) 

E^^^l^'i""* ^^5'^'''^^ spite of painting of the layer of these curl prevention layers and others, it is 

desirable that the Hayes value is 3% or more, and the permeability in 550nm is 90% or more 

[0251] Moreover, these outermost superficial layers need to have a certain amount of hydrophilic property, in order to use it 
agam, sticking an acid-resisting stratification plane on a protective layer film plane, pasting to the polarizer of an easy-bonding 
layer, and, and as for especially the contact angle of the water in 23 degrees C of an easy-bonding layer, and 60%RH, it is 
aesirable that it is 50 or less degrees. => ^ » > 

[0252] An easy-bonding layer can also be painted with the optical film of this invention. An easy-bonding layer means the 
protection film for polanzmg plates, its adjacent layer, and the layer that gives the function make the polarization film easy to 
paste up typically. ' 

[0253] Including the layer which contains the high molecular compound which has -COOM (M expresses hydrogen atom or 
cation) radical as an example of the easy-bonding layer preferably used in this invention, a still more desirable mode prepares the 
layer contaimng the high molecular compound which has -COOM radical in a film base material side, and prepares the layer 
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which is made to adjoin it and contains a hydrophilic high molecular compound in a polarization film side as a main component 
It IS a vmyl acetate-maleic-acid copolymer, a vinyl acetate-maleic-acid-maleic-anhydride copolymer, etc. which have the styrene- 
maleic-acid copolymer which has for example, -COOM radical as a high molecular compound which has -COOM radical here 
and -COOM radical, and it is desirable when the vinyl acetate-maleic-acid copolymer which has especially -COOM radical is ' 
used. It IS good m it being independent, or two or more sorts of such high molecular compounds being used together and beine 
used, and it bemg about 500 to 500,000 thing as desirable weight average molecular weight. - Especially as for the desirable 
example of the high molecular compound which has a COOM radical, a thing JP,6-094915,A and given in 7-333436 is used 
preferably. 

[0254] Preferably as a hydrophilic high molecular compound Moreover, a hydrophilic cellulosic For example, (methyl cellulose a 
carboxymethyl cellulose, a hydroxy cellulose), etc., a polyvinyl alcohol derivative (for example, polyvinyl alcohol and a vinyl ' 
acetate vinyl alcohol copolymer ~) A polyvinyl acetal, a polyvinyl formal, polyvinyl benzal, etc., A naturally-ocurring-polymers 
compound (for example, gelatin, casein, gum arable, etc.), A hydrophilic polyester derivative (for example polyethylene 
terephthalate sulfonated partially), hydrophilic polyvinyl derivatives (for example, Polly N-vinyl pyrrolidone, polyacrylamide 
polyvinyl mdazole, a polyvinyl pyrazole, etc.) are mentioned, and independent - or two or more sorts are used together and it'is 
used. 

[0255] Blocking prevention processing can also be applied to the optical film of this invention, and it is useful to giving the ease 
ofhandlmgof an optical film. ® ® 

[0256] In order to receive these easy-bonding layers the adhesion in the case of adhesion and to make it a defect not arise after 
pasting, it IS effective to carry out surface roughening. Moreover, in the optical film of this invention, when [ of an acid-resisting 
layer or an anU-glare layer ] sticking a protective coat film upwards fiirther, it is desirable that surface roughening of die 
outermost layer is earned out. For this reason, it is desirable that the particle 1.0 micrometere or less is added for mean particle 
diarneter by the outermost layer. The particle organic [ inorganic ] mentioned in said anti-glare layer as a particle used can be 
used. What is necessary is to choose a particle 1 .0 micrometers or less and just to use it from the inside of this thing As these 
particles, they are SAIRISHIA of the oxidation silicon made firom Fuji SHIRISHIA Chemistry, such as a silica forexample a 
product, and Nipsil made fi-om Japanese Silica preferably. There is E etc. ' 
[0257] Thus, the optical film of this invention can paint an antistatic layer, a clear rebound ace court layer an anti-glare layer an 
acid-resisting layer, an easy-bonding layer, an orientation layer, a liquid crystal layer, and an under-coating layer if needed ' 
Especially a cellulose ester film is excellent in the spreading nature of these various stratum functionale. and an adhesive property. 

[0258] Moreover film surface treatment of the optical film of this invention can also be carried out by corona discharge treatment 
or plasma electrodischarge treatment if needed. 

[0259] Especially the optical film of this invention is useful as an object for polarizing plate protection films. When using as a 
polan2Mig plate protection film, especially the production approach of a polarizing plate is not limited, but can be produced by the 
general approach Alkali treatment of the obtained cellulose ester film is carried out, and there is the approach of i^ing a full 
sapomfication polyvinyl alcohol water solution for both sides of the polarizer which carried out immersion extension and 

f '"J 'r'''"^ "''"•''"S °" Easily-adhesive processing which is indicated by 

JP,6-949 1 5,A and 6- 1 1 8232 instead of alkali treatment may be performed 

[0260] As adhesives used for sticking a protection fihn-processing side and a polarizer, polyvinyl alcohol system adhesives, such 
^?^}r^^ ■ ° ^ polyvinyl butyral, vinyl system latexes, such as butyl acrylate, etc. are mentioned, for example 
[0261] The polanzmg plate consists of protection films which protect a polarizer and its both sides, further a orotection fi'hn is 
fff It f P^^*^^ ^ separate film together to an oppositeSe. kndTconrt^^^ At 

Jie time of polarizing plate shipment, a protection film and a separate film are used in order to protect a polarizing plate in d^e 
ime of an examination of products etc. In tiiis case, a protection film is used for the opposite side side of the field which is pasted 
^gedier in order to pro ect the ftj>nt face of a polarizing plate, and pastes a polarizing plate together to a liquid ciysta plate 
Moreover a separate fibn is used m order to cover the glue line pasted together to a liquid crystal plate, and it is Zed for L field 
side which pastes a polanzmg plate together to a liquid crystal plate. ^ y < u:.cu lurme neia 

[0262] Alftough the substrate which usually contains liquid crystal in a liquid crystal display between two polarizing plates is 

oSll^oft' "T' ?''tT '""''"'T '''' ^^^'^ ^""^S^^ ^« P'^'^^^^S plate protection fihn wS a^&e 
optical film of this invention to which part is obtained. Since a clear rebound ace court layer, an anti-glare layer, an add-resisting 

SnL it ^/'P^'^f^y P'^T"^ the display side polarizing plate protection fihn of the outennost surface of aTiquS S^l 
[0263f ^^^^^^^^ *° P™^'* *° polarizing plate protection fihn for this part. 

S^^^olv ^°"?^v ^"T^l-^^f given and this invention is hereafter explained to a detail, the mode of this invention is not 
limited to this. In addition, the following "sections" expresses the "mass section " 

[0264] The 80-micrometer film was manufactured by the melting producing-film method on the processing conditions given 

LInTth? ^ n 1 V "r?^ '"r^^^ture of a cellulose ester film) cellulose acetateWtman^Chem TcA- 398 - 

3), and the cellulose ester film 1 was obtained. vimvoi v^^. j^o 

m«« °" Para-tert-butylphenol 0.4 mass %, neopentyl phenyl HOSUFITTO 0 07 

SS^ostaSr ^-^2 P^rti<^l« (Aerosil R972V) 0.05 mass "/o were added as a 

[0267] Moreover, cellulose acetate (CAP-482-0.5) was dissolved using the methylene chloride, die solution flow casting 
LTer fZ^R hT^"^ by die solvent was adopted, the film of 80 micrometers of thickness was manufactured, and T cellulose 
ritcoStT, f 9 (^?'^Pl« of a companson) were obtained. In addition, the cellulose ester film 9 used ethylphthalylethyl 
^ycolate as a plasticizer. These cellulose ester films 1 and 2, 3-1-4, 4-1, 4-2, and 5-9 are set to samples 1 and 2, 3-1-4, 4-1, 4-2, 

[0268] 
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1 .5X1 .5 


3-1 --4 


CAP -482- 0.5 


80 


240 


160 


1.5X1.5 


4-1,2 


CAP-482-0.5 
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160 


1.5X1.5 
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CAP-482-0.5 


80 


240 


160 


2.0X2.0 
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CAP-482-20 


80 


245 


160 


1.5X1.5 


7 




80 


238 


160 


1.5X1.5 
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CAP-482 -0.5 


80 






9 


CAP-482-0.5 


80 





[0269] The cellulose acetate in Table 1 is shown below. 

- Cellulose acetate propionate (CAP-504-0.2, CAP-482-0.5, CAP-482-20 (made in Eastman Chemical)) 

Cellulose acetate propionate (whenever [ according / whenever / permutation / by the acetic-acid radical of a hydroxy group / to 
1.90 andpropiomc-acid radical of hydroxy group permutation ] is 0.71 and in HERENTO concentration L51) 

- Compound 1 (compound of Patent Publication Heisei No. 501040 [ six to ] given in example [ of example ] B) 
Evaluation which was indicated about the samples 1 and 2 produced as mentioned above, 3-1-4, 4-1, 4-2, and 5-9 below was 
performed. The result is shown in Table 2, 

[0270] (Evaluation) 

- Express dimensional-stability dimensional stability with the rate of a heat shrink. It extracts each three test pieces of 30mm 
width-of-face xl20mm die length from the lengthwise direction and longitudinal direction of a sample. The hole of 6mmphi is 
made m the both ends of a test piece by punch at 100mm interval. Gas conditioning of this is carried out in 23**3 degrees C and 
the mterior of a room of 65**5% of relative humidity for 3 hours or more. The fiill size (LI) of punch spacing is measured to the 
mmimum graduation / 1000mm usmg an automatic pin gauge (product made from New East Science), Next, after hanging a test 
piece to 80-degree-C **l-degree C humidistat, heat-treating it for 3 hours and carrying out gas conditioning in 23**3 degrees C 
and the mterior of a room of 65**5% of relative humidity for 3 hours or more, the dimension (L2) of punch spacing after heat 
treatment is measured by the automatic pin gauge. And the rate of a heat shrink is computed by the following fonnulas 

[027 1 ] The rate of a heat shrink = (L 1 -L2/L 1 ) x 1 00 and a retardation (RO) 
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&.\>^X'hi> ^1 S:!|tiafci--5.±fB 1 -ScOMix*^ 1 fllB 

«tc03e^7 -fyt-A. 

[00 1 93 1 0. fijia-fe/l^n— XXXf-;1^7 -f ;L-A(50 
8 0// m^»T£0'v-f X*i 0 . 6 %JilTTS) & ^ t 5r# 
■ri.±tE 1 — 9 coMil*» 1 «^<7)3K^7 >f /PA. 

[0020 3 1 1. H!rlB-fe-'l'C7-XXX7^;l-7'f;VAC0 
Brt:frlS]cO^^'— r— i/-3yR0 3{»«l OOnmOTTJ) 
I. 1 5-!^iak-r-l.±iB 1-10 coMixjt)^ l JBie*8«03t 
^7-fyUA. 

[002 1 3 1 2. H«E-fe-'l'0-XXXr/L'7 -f /l^ACO 

-ri>±ie 1-11 (owxi)^ 1 mmm>^y ^ ivk. 

[00223 1 3. HUie-feypD— ;^xxf-;l'7 ;PA«0 
3 k N/m tn 2 m±-C'$> hZ-t^^t-^hl. 

la 1 - 1 2 (nmK.if' 1 ]afas«07i£!^7 -{ ivj^ . 

[00233 14. Buia-b/WD— xx:x.T-yP7 -f yl^-Aco 
«I^J«^^**0. 4 0iilTT-*)&^i:^#Silt-ri.±ie 
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1 ~ 1 3 eOMn*^ 1 mmc^^y -f /WA. 
[0 0 24] 15. tinS3t^7-f;l^AC0@ffl|i^rifeIt^ 
ll:fr|Sli:c0^r-r^S<9i*<-3 0- ~+3 0* , -6 0 
• 9 0* ^V^ti+6 0' ~+9 0' Tfc&ClfcSr^ 

s t -r Site 1-14 1 mm<n^'7 -r ;u 

A. 

[00251 16. Mffi3t^7 ^;WAC7)affiWl*l*Ifc!8 

[0026] P^l-s i nM2<9,) • s i nM Jc 
RO/A) PJiO. 999, A{i:R0BLt/6'i$:^ii^S 

[0027] 17. uy.— ZI}V^m.iZ^fS.^fx.tz 2t6c 

■oX. itSO . 0 1 mm\:X±Xhhm]^<^Wf2 0 Oil 
/c m2£lT-C*.S i k SrWSlt-r S±ie 1 ~ 1 6 COH 

[0 0 28] 18. «S*^^SS*:*iO . lKM%*i^ 
Tft&^fcS-!^i:-r&±iBl~l 7cofilfL*»lJSietK 

[0029] 19. w^mmmifio . i 

[00 30] 20. ft*:fir|6l*«l OOmJ^LhcO^^^O^ 
.«T'* ^ ^ k ^ k -S. ±iB 1 — 1 9 IRE 

[0031] 21. BaiE-fe;Po— ^xxx/i^^ -f yUAco 

miM tr*-r S k *#Sitk f l.±iB 1 ~ 2 0 ffiWxij^ 
[0032] 22. B«ia7t¥7 -< ;UAcoil'^:^< k 

<oiiK=tmiWi, la^ksiigji, RWRSits, ^^^^ 

^&iStt!^cikS:mk-rs±l£l~2 1 <0<siti*- 1 JH 

[0033] 23. ±iEl~2 2<Ol5m*>13Sfea5<%fe 
^7 ;l'A^^J.-:5:< k 1 1 *<7)Ht~ffl<, k Sr!»tak 

[00 34] 24. ±iei~2 2«OlBrtl*>lOTeS5<03t 

^7 yl'A, ay±iE2 3iBiJco<l3fc«cOil'^^< k t- 
:fr^fflv%i^i^ k ?:!t$^k-r-l>iSa«^B. 

[0035] ^mmm^y -f /i^a. !Rft::M3t«co«a 

ct5^^•r, ^MSrffifflL^rV^T'7^;WA^)l-t-.|.:^^^ 

^Bfl-t h fzibi^z^j: ^tifzi><7)x\ $mi^mm^x"mmt 

&:fra*fi?fflL-T-fe/i'0-.xxx7^/t^7 /PASrS^js-r 
^ k J: o T?gfi!c-rix«f i ^ ^ k i7)»J^tcac># *^bB 



-XXX7^;W7^/l'A{±3fe!^&tj, if«!)a6<jt::ffifj„ ItC^" 

m^&'imcrimtiz^rLX i ^ i> k t l . js* k l 

-C^*t^>(^#«SSr*-rS«Sl7 ;^Ak LX^mLtzM 

ymin^i'zm-yfz^ 

[0036] tlT, , *^Bfl05t^7 

/PAiS^ggtSSSttt^iJ: oTJgfRSfXjt-fe^l'O— xx>?.T^ 

-f /PATS) I. ^ k ^r'miftt . 
[0037] 2is:f&Bfltci3{t-&^iJl?mk(±. ^«ESrfflV% 
•r-b;Po-xx;:?.xy|^$:ifiS!)tt5:^-raK4 T'^Dl^igBi 

H7AJitcffLaLSaj»-rs^kS:^i*-rs. 

[0038] mmizm^'^i^ix^^^^fmmtr^A.x'i, i 

V ^SSi!itt-fe;Po-xx>^x^Pt:i±li k ^ k'»?*tt^S«Sr 

-&*^Vi>ti^, — :^T^O?«li-fe;H3-xxj:?.Tr/PSri^ 

[0039] «a7 ^ /U-A^rflt^-rS-fe/l-O-XXX-f 

/W7 yUAJi-feywu-j^iOfftSSllgflS^xx-fyP-Stoico 
Srfleffl-r-l.60*W^L».^. -fe^Ua-XcOffiiiflgliSSSxX 
x;Kci3 it ^ (feBUlKK k ti^iS^^l^*^' 6 liJlTt7)|iiM 

<?3ffiia§JlfiSlxxT-;UO*fi Li-> t<Ok LT^tf 'c.ix 

^-feyUo-XT-fer— b h^Oil^IilS^xx 
7";l'$r«i.'>SC:k*«tiJ*«.. St*f t Lv^-fe;Uo-X£7) 
ffi8yii!*S?xX7^;K4:^Mflgi: 2 ~4 <7)T £^;P«^a 
makUTWL, T-t^yuScoaMJSSrXk L, rat 
>i--yl.SX{±7f-'J;U2^0SmK&YkLJt^, TIB^ 
( I ) RX/ (II ) JriajB^toHf^f -fe^Wa— xxXT^yPS: 
■^tf-t;uo-x.xxT-;P'C*)S . 

[0040] 

^ ( I) 2. 6SX + Yg3. 0 

(II) 0SXS2. 5 

L<m\'^hti. 4'-C5t>l. 9SXg2. 5T'JbO. 0. 
ISYSO. 9T'S>-6:ik*<iSFi;LV^. T>'/P»T'Sm 
$i^Tv^^r^^a•}J-{±Jl^*g!^k LTi^Lrv^.g.iOt 
<0T*) & . iiX^>{4^*P<0*jfe-e^«-r C: k 7&>'T'* 

[0041] 2|s:%BBTfflV^^>ix&-lr;V'0-Xxx-r;l' 

~5. 5(ni>mmtv<m\'^(:>tt. wc»jtL<<4 

2. 0-5. OTS)0. lgCiif*t<«2. 5~5. 0 
T'S)"?, 5?tti?tL<{±3. 0 — 5. OcO-fe/l-o-XX 

[0042] 2fs:^0ST'ffl V> f>ixS -fe;Pn-XXXT-;UiO 
M^^-fe^l^D -X{4 , NV1^7'T iim^Vy^-XiiX 
<, 7(c^^y^V^7•{4l+«m-i.J[S«m'tJ:v^*i, #tK8) 
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[0043] mm. IStEU y ^'-*5|6-fe;H3-::^XX 

100:0:0. 90: 10:0. 85: 15:0. 5 
0:50:0. 20:80:0, 10:90:0. 0: 
100:0. 0:0:100.80:10:10. 8 
5:0:1 5. 40:30: 3 0T'fflV-»&C 

[0 044 3 X. 2|s:^B3-effl>.->'i>irl.-lr;l^n-xxX7" 

zkifiMtLw Mf^mai tit. 2 ti^(r>mjm^m.mz 

cr>t ^ wmizm\'^^mmnmAmmtf^Kc^^9my < ;u 

^P^!!iii-fe;i^o— xxx-7^;nr-g-t^t^*i^-fl:co-fe;Po 
-;^*^'-?-c7)j[lHco 1 ^>n.. «i^S?^coii'-^rv^-fe 

;l^o-::?.x::<.-f;l'*fflV^SC:fcfc. mS&Lti-^fVu—X 

jLx^iu^ipm-t^zbizX'oxm^t. i&m-^^it 

[0045] m^mmi. Xi^^OfiSO . O l mmliLh 
*42 0 Offl/c m^iaTT^bS CI fc A^iif i L< . WiZ 1 
0 0ii/cm2JilT-CS)-&it*-'»iL.< , 5 0M/C 
m^aTX'hi>Zbtl^Mtt<, 3 Offl/cm^mTT'S) 
SC:i:*«»iL<. 1 0ffl/cm2|y.TT-3^«.c:fc*<«f 
*Lv^*f. •@^*-c$)^::t*''ftt>»* t-v-*, X. 0. 0 

0 5 — 0. 0 1 mmOTcO*f;ii(''?V>Tt>2 OOll/c 
m^&.rX'h&Zktl^ntt<. StCl 0 0<l/cm2J;l 

fc amt L < . 3 offl/c m^OTT-j).?. .1 1 tmt l 

<. 1 0fi/cm2OTT*)-l>.lt*^"*f*tV^*^ 

[0 046 3 »*M!H!)SrrifitcJ:-^T^±-ri.*«-&. -b 
;L-a- xx;?. 7^;P2r mMT^ll? -^-fc t> £0 5: jST I. J: 

ipmii^)ux3-xji:x.7-)i^'ttjmMm<r)f^&i}^ 1 0 o 

OOPJilTTr5S$ni.^3&*»*L<. Wiz«iL<ii 

5 0 0 OPOT*^iTt L< , 1 OOOPOTT*-l.ii: 

A^MtciJ i L < . 5 0 0 paTX'h hzt ^mzn± l 



SK, Eg7>y-(kX^lxy^|ig:Sri;c07>y^^gi^£0fig*^ 
t < fflV ^ ii>ix^ . i&M^ymm LT{± 5 

t><7)*<sefc:»t L< . lou ma.T<:oi><Dt<mzn^ l 

1= htK "fy-x^^y-com^immsmt. k> uz< <n 
[0047] m(r>mmmkvi,i, Mmco^n-n-xx-x 

h i-:>ii)±kAizmm^mm$^rzmi. nt^^-^fz-tj\^ 

o-XxX7";PSrfflV^-S.. Mt. 2 OX: 

o ^-fe/l/cr-;?.xXx;US:^Sirr ^ c: i: *^'jtil!4:t^(c L 

XJiXy-fVco 1 ®M%iyji. J: 15 if ^ L < {i 5 

±. ISlcSfiL<{il 0«*%lJLh. Stciff^ L<«±3 

0«»%a±. l?fcff*t<J±5 0«i%m±^p-ri. 

c:fc*<»it<. gt>if^ L<(i:^T<7)-fe;i'n-xxx 

[0048] ^^B^co^y ^ ;UA{4-fe;Ua-xxx-f 
ynyj'h<7)S^^fig,^5-)ai:?g-^ L/^ t cot- t i v m.-^ 

^fi&»^^^-^l±-^r/ua-XJiXy-fUknmmzStix 
hiy<7)ifiifftL<. y ^jUM^IfZLtik^comimii^SO 

%a±. mzntt<ii9o%a±. igtiff* u<{i9 
2%a±.vh^-iki)m^u^. 

[00493 mTt*l6BB<03t^7 >f ;UAc7)ii!it:fir^t: 

(:S^:^rS]) ^. fil:^f6i ki±y ^ /i^A<r>Wi 

mfii^km.n:fi^<r>zki:^^d , 

[0050] ll^£7)-b;Uo-xxx^/l'l:'<.l^ •/ h^fttc 
r^f J: h«lc»ai LX , »«EnaD^^lc J: 0 }^ai 

I.. }^aiH7Acoias{49o— 1 5 o'cizmn^ftx^-^ 

i.Zkifi1(ftt\<\ 

[005 1 ] :^wM<^±^y -i ii'^^m^WL&imy •< /i- 

J^kLXm^m^ti^MLfz^^'^, K-b/l-n-xxxT^/U 

y^juAii, m^ij[t\tL<imm^\^izm{^mm^ti 

fzy ^fi^JxXhhzk ± t V ^. 
[00523 frMco?^inK9A*>^>*iliis<x. tf/^iX/c 

h S^1S^c^)o-;^PS.^//X(4*^'^•Mlt-:J' 
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(Tg) 3()^^.Tg+l 0 0'C<?DKHrtt:ill^L, 
[ 0 0 5 3 ] »:fc. ±E<0J: -5 tcUTt#«?.*t^c«8{*|tiI{= 

- 2 0 °coiaK^Hi*iT«®# LiJcv a 

g - 4 0 "CULhcoKHt- 0 . 0 1 — 5 ^^ftl^-^-S t rti 

[0055] issi^ti, ^(Tifmmmm^ii oitfta 

t\ T g - 2 0 X:lJlT<7)?gJg$GHP*iTffl^ 0 . 5 — 30 

■c-fis^^ 1 — 10 o'x:<!oiEfflT')ii»:#?at^*«'bgftsl 

[0056] ^^^iXtzy 4 iVMiM'^T glJlTtr 

cojSSSeHi^t. iBI:frrfi]S.i^/X{±tK*rti]t:ro. i-i 

0%?ffi^5!!;a-ri>Ct*W^LV^ XJ^aiti, 

SiS^ ^>Tg^-C?-, »fi>100 'CWT<0?^ajSJST 

S*>^Tg(c^|>iTOB#ra$:ti:L!ti:^, (Ti 

- T g ) / tt^tf)3t«T A a . 

[00 57] iixfb^ii^fr. v^sn. im^m^n-(n 

[0058] 2tv^BS<7)3te^7 -f /l-A^riijte^^a^ ■< ;U 
7 -< yl-ACOT g{i 1 5 0°Clil±*W^ t < . Htc 1 8 0 

"cia±*>'»*U(<^. Tgti^n^aastatt-c-ai^-rsfc 
^litiami 110-2 8 o°c<7)isffl-c-*>^c:fc3&J»^ u 

< . Iltc2 0 0-Cia±*^'iif^ 

[0059] ■^lVU—XX.:Zsy'lVy -f/WA<0»t Lv^ffi 

<*fS*(i. . 0 1—3. 00fg(- 
i,o—-}icomw^^ifi\ . 0 0-2. 5Mtc 

. 0 1—3. oten@<*$ix, ta— 

#m$A*i- 0 0-2. 5omz%w^fifzi,(7)timt. 



U < . U < (i-:^|6]iOffi#1S^*< 1.01- 

3. omc®<*$ix, id-:frco®<*m**<i . 0 0- 
2.00 figlcjl#§^i./c t>c7)-c-^fe 0 . |gtc»* L < {i- 

-H\}s\<7MW^mi}i\. 0 1-3. ofgtcffi#§*t, 

-:^omw^^ti^\. 0 1-1. 5 0^*}|ft:®{*$tL 

it i><oT«> 0 . jsc»^ l < \i--n^<mw^mi^ i . 

0 1-3. ofgtcffiff^ix. i,d-:^<o®l*fg^3&«i. 
0 1-1. 2 5 f&*i1ltc®»$<x^ t «o-eS) 0 . 

t L<{i-:^i6]£7D®<*m**n . 0 1-2. 3om^zm 

W^ix. td-:frc7)ffi<Wg**n . 0 1-1. 2 5fS* 

1 . 0 1—2. 0 ofgt3®#$^x. t a — :6-iO 
^^^^t^ 1 . 0 1-1. 1 OfS*SltcSi^$iX!ttco 

[0060] *5|B3(03fe^7 ^ ;UA^«3t««S7 ;u 
AtL/iJi-^. i|[ffia7-f;l'A<7)JI${il 0-5 0 0xt 
in3i)«SftLV\ !f$C2 0MmlJ]LJi. KtCJi 3 5 ^cmtUi 
Li.^. X, 1 0 OfxmVXT, IgtcflS 5/xmmT 
*^'»^Lv^o L<{42 0-8 0Atm*iiiF^ L 

<, !Kffc»4L<{i3 0~6 0//m. Ml3»iU<«±3 
0 — 5 0;um-C'S)-S, 

[006 1 ] :if-%mzii\^X , ±fSOj; d LTl^^^ 
ixit-t^u-n— ;^xx-r/i-7 .^ ;i^Acoffii*i:fr|Bi(ci>tt-& 
^-T-'-i^ 3 VRO n m(i/h:^ V^JJt'if i L< . iRftc5 
0 0 n m^mx-hhZ. t ifint. L < , 3 0 0 n m*??fT' 
hhZhi}mt.L<^ 20 0nm^X'hhZtti^f,Z 
iffiL<. 1 00nnnmTTfc«.::i:*»HlC:»*L<. 
5 0 n mlJlTT'S)!. CI t t < . 3 0 n mWT 

T'«).&C:i:*^fc»^UV%. 1 0 nmOT-C'*)4C:i:*J 

[0062] *fgBJ«7)3(e^7 ^ )V2:.cr>W^-n\^ (^^:fj 

{ZZX-iiffi ) A^'O" . +9 0" t L<{±-9 0" (,Z 

A-'^f-i^v^AJ^T-SbD, +9 0- ^ 9 0- comBX'h 

mi.zm^m.umy ^ /i-j*bLxm\.^hm-^iz. nh 
t\.hmmi<r>mm.n^Li,z'm^--th, ^z.xmmb\t 

7-fyWAHi*ii7)Siff**^«tffi<=5r^:fr[6jt:-&«.. 

[0 0 63] l2i{i3t^7-fyi^AcoSlK:triPifc7-f;UA 

^ , ^W^tcti, (9i 3 0 " — + 3 0 • ( 0 1 T(i 
bSVc) s£^^ti+6 0* — +9 0" (01-?:'«a)X 

{i-60' — 90* (SlT'lid) fc:J>Sc:i:**»* 
L<. i: Oif^ t<{±6',Ai-2 0- -+2 0" sKv^fi 
+ 70' —+90° X<i-70' - — 90' 
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¥ntV<. Mfc:«f^U<{4-l 5* — l-l 5* m^li 

+ 7 5' —+9 0' Xl±~7 5' ' — 9 0* Th^^it 
i/^ntLK. jgfc«PiU<t4-14° -4- 14- m\'^ii 

+ 80° ~+90* Xii-80' 90* Vh^^Lt 

*«*f^L<. HIC»^L<«-10° ~+l 0° Thh 

zkifiig-tu\ mzMtL<ii-i' ~+i* x'h 

[ 0 0 6 4 ] i^. II 1 Cfctt-S. a ' ~d ' tfOteffl{±±fa 
[0065] *^Bflc03t^7 yl'ASria^t^RS^ >r ;u 

SffiStti:CO^-r«S'9 2*»*0' , + 90' tL<(4-9 

0' fcj£<^sj;9 t^ffig-r 1 1 mmL<nm^iii^ < 

[00663 m*|jWt=:«. 6»2*<- 3 0 • ~+ 3 0 • ^ 

V>{i+60" ~+90° X{4-60° 90"" 

ZbipH^tLK. J:0ifiL<{4^2A-'-2O" -+2 
0* ^V^{±+70' —+90* Xii-7 0' —9 0- 
t*)Sit*>'*fiL<, Sgtc»iL<{±- 1 5' -+1 

5 • ^V>«+ 7 5' —+90° X{±- 75' 90' 

Vht^kti^KftL<. Mfc»*U<f±-14- ~+l 

4' ^V^ti+8 0' —+9 0° X«i-8 0' 9 0° 

X'h^ZttmtLK, mzitf-tLKii- 1 0' -+1 
0' T$)l>>Ii:*W* L<, mz1^tL<li-5' ~+ 
5- TibS^i:*^j!ftt<. |gl']!ff*L«4-3- -+ 
3° Th^Zb*m^L\.\ 5Sl^4ftL<«i-l' -+ 
1' T'$)0. 0° -C'ib&C:i:*»'«tif* L(<^. 

[ 0 0 6 7 ] Mtclif 4 L<{46' i:®rt:fi•r6Io^'^'-7'- 
v-3yRo*^Tl^collllS^c^)2.::^:*^'J:'9^^^ t>r^. 0 

[00 68] 

PS 1 - s 1 n2 ( 2 (9 ) • s i n2 (ttRO/A ) 
Pi±0. 9 9 9. A«i:ROS,T/6'5-^y)&;ta^C0Hi}C?t 

P*>'0 . 9 9 9 5 -eS)«> t # i: R 0 *^'±ji:5:it;t-r 
^fc3!p'»4L<. |gtciif4t<J4P*^'0. 9998T*> 
?>k^lzebROi3i±3»i^mt:-tZbifi1iftL<. mz 
nt L< {±P*^*0 . 9 9 99X'h^ttl,Z0tROi}^± 
^^mfz-tZbtmtLK, Mt3ff4L<{4PA''0. 9 

9 9 9 5 x'hi, t^iz&t Rotti±^^mfz-tz t tm 

4L<. Mtc:*f4L<{i:PA^'0. 9 9 9 9 8T'J)I) 
<<iP*i0. 99 9 9 9T'J)'g>i:#tc^i:R0*<±5^S: 

[0069] H(c*^B«io^sfc®«Ti4, n^-^mmm 



$> t mizmm:fjf^<0)y 9 — r- a > R t Offi{±^^ 

Rt«r)?E»**iJ'^^:V^^i:3&J^^t^3t^!^1±S:#l. 
7ti6lc**b^5iiT RtOS^Lfc-fe/l^o-xx;;?. 
r/t-:? -f /UAS'ft^JtJ^^'tSrMiaJt^ll. R t 

isi^^ix, mMm&^\zj?i\.^t:,i\.h. m%mm. 

}i&iKcO»«rf4S U < , ^ICl 0 0 mm±cO;^$ -C^$ )R 
<i>tifc t (r>\±^-t-\.z V K ta fc'm-C(OSS^«|jgJ^£0» 

mz^-^^^Zb^ztch . Zcofcif). m^co^XijR 

mmm\m^'B^mzx ot t,«®*®MiaE«*^u 

TVKJtii^, Rt (r)^^Lfz^mX\ ^iMi^^LtiR 

[00701 :^wm^y -f /i^AtisiiiixSTiisw 

■^)l^u-XJi:>.y-)Uy 4 jUMz-ttti^m^^im^ 

JiLhfc^^ LtzRt i:^-^fl'n—:xx.XT->l-y -f /L-A 
ttl-^ i b *^mX'h^> #tc 1 0 0 m tLhcoAX 
<r)m3l,Zii\^Xh^^LtiRt^W^-{::)l'U~XJlXf- 

fl'y^)l'J^i:im-nzbti^mb^j:'^t:, |g-fe;L-a- 

^r<. 1 500m. 2500m, 5 0 0 Omt'$>-pTt) 
i?iL<fflV-tA,^VS. Rt{45 0 0nmJ3lT. MlClffi 
L<{i:3 0 0 nmlilT*^'»4 L< , Ric»4 t<{40~ 
1 50nmJ.:lT**tf4L.<, Sgic:»4 L<I4 3 0— 1 0 
0nm**iif4Lvn X, R t<0^ijr-«?»^i-^Oi|SI4± 5 0 
%*m-J)l.^k*W4L<, ±3 0%^mX'h^Zb 
ipKftLK, ±20%^mxhhZbti^1fftL<. ±1 

5 %^mx'h & -I i b < . ±10 %*5STS> -g> z 

bUmtLK. ±5%^X'hhZbi}iMiL\>\ ftfc 
[ 0 0 7 1 ] X. ±E-byuo— xx;^,T';P7 /u-Ati^ 

tzmzmt&jLmxmmm±m. m^mi^m. mm± 
m, ^mmm. vmm. ^£^mm^j:ift:mm.-t?>zb 
ts^x^h. m.^<nmw:^m\,z^'yxm.m^fifz-^iv\3 

-xx.x'rfvy fUAX'li. mmkcr>^jm^i,zX-oX 
^mi'^Misifzl^^. ^I;^D-xx>(.7";^7^y^A^o 
[ 0 0 7 2 3 Wtc, ■fe;WD-^x:^f-/U-$:^»t L< li 
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[0073] ±IB-b;l'n— ;^x;^T-;l'7 ^ )VM.TIit. # 

[00743 ^m^mmmti^o . i m&%^x'h h 

fc -eo J: 0 :SrM^teHS3&«ei & i tiiJ^^* < , #lc 0 . 
0 8®ft%*jS-C{ii 0^-=^<=6r'9, 0. 0 5««;%* 
jiTS)S^i:*>'Mtc»^L.<. 0. 0 3«fi%*iffX'S> 
SCikj&ssgtcifiiLv^. !|tl=^gif*i (a-/u) <dWSX'^ 

co'p't^t^^mm (.m i,zM-fx±^mf<zhh:ihtm 

[00753 ^^mmmii. ^ v Y:K^~7.ifxi^ 
vim^zx^wm.x'%^. m-h. stwaco-tyun-xxx 
^ivy ^ )VJ>.imwm^tiX' 1 2 o'c-c2 o:W-ra*n» 

«5« (%) $-stdi-ri>ifc*»'T'^&, 

[00763 ( % ) =«S*lS?g«EMM 

(g) 

mmm. (%) S:**^s^fc*.**s, 

[0077] Se*«l?§iK4 ( % ) =iPg«!liMB?f*0-fe 
/t-o-xxj^r^u^ -f ;UAco«ail { g ) /jiigft3t!iSBy 
co-b/Pn— ;^xxx/U7 ^ /PA ( g ) 
7-f;UA*5*:«-^-&tfJ^(i, mz-^)Vx3—xaiX'f)V 
7 ;^At^t^^Tv^^7^<:^^* ( g ) im<7ymkxi^ 
Boia^oJn^iSagiBuf^co-t/uo— xx;^-r;U7-f yUA 
( g ) ^^'i.^^iOB* ( g ) S:ltU8IV>-C«i6 
tzm>.z J: 0 . «®*«^jaE^:t» ( % ) ?:«a^)6 .1 i: 
X'th, 

[0078] J§iffiBSS^ritSSii?t-fe;Po-xxx-r 
-f ;PA<0®®*«l«MJ» { % ) $r 0 . 1 

v^^S*«l?S«E-i-*Si^-fe;L'D-xxxrvi'7 /uaS: 

mh^Lhti^^^. m%mmy^)vi.b Lxmitz'mt. 



[0079] 2ts:|6BHc7>3t^7 ;UA{±-fe;Va-xxxf- 

)i'<r>mzmm.izx*)-^^L mmmmL -^mL m 

[0 080] ^r^ijh LT{±flaj;e.(fhU7x^;P7t:X7 

;^X7x— 3l-^'f-;Pi'*7x— /W^X^x — >?7 

x-/Ub'7x-;P*X7x-h. M>:t;5'^/U:^X7x 

— MI7-f-;L'*X7x-b. M;-f7f-;U;^X7x 
-h, hU^i^!J;W5rx7x-h, M»;^5r;Uh-t'7 

x-;ud^X7x->^<oi;yi!xx-r;H^<onr^J. i^* 

i-fi-y-S^v—h. i>yf9i-)Vy9i^—V^ -Jyr^)vy9 
-J-i-zsLri-)i'^^-y)Vy9\^~Ym(ryy-9)V 
m.:s^x'f)v^<r>^m^\. hur-fef-y, h';7'-?-y>', 

y^ivy 9 U ivy^ivy x.^)Vy 9 'J ;ux 

h , -/i-jVy-fVJVy^Jl'i^^J a h^co^U 
KxX7^;P^<7)^^SiJ^ri:**^W^>ti.l.. 't'T't, 7^- 

;ngxxf ;p^^^'; ^-frnj^-XT-ii-mco^m^u. 

-fe/i'n-xx;^-r/P«oan7k^Sf LHv^Ji k*» 

^>»*tv>, X, «I11j*[*52 0'COT<0-5r^^]*%^n 

M>j!'L'>';W^xX7x — i^iyi^JUyjL—tl-n-^xyx. 

— h. Ml7'^;U*;^7x— i/xf-;U7:5'^-h, 
>-';>< f-;U7:?W-h, >''j1-i7^/U7:J'W'-h, v-V^yP 
y^U—h. y-2-x^yi-^^>'yP7:^U— xf- 
;U7 U ;l-x^;l/-^^ U 3 L'- h ^ 4r*«#tf ^>iiS . 

[ 0 0 8 1 ] X. «ptCwr^i)<73tf.-r't:^»?H4^W-rS 
t><0*W^ L<ffiffl$ixl.. ^«Mtt^MS'Jk(i, 2 0 

0 x;c*jtt s ^SvJS** 1 0 m m H g aT<oit-^mxh 

14«cOtcO-eJ,S, iff*U<{±5inmHgJaT. 
tL<(ilinmHg tlTT'fc S . mmUzim^ 6 - 

5 0 1 0 4 0^^ztm^tLX\>^t^mmtmm:i:x^ji' 

ijt1^t,fhK^ mz.\iT'J-V>\LX (.'JT*}—)V^-Xy 
X.-V) xxT^/PAWt Lv->. 
[00823 feiTtc*l%BB(2t3V^T»* Lv^^iKiJco* 

[00831 

[-fki] 
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20 



6 6 





[00843 eU:coiir^'l£^^*»«i^^S^tt«OtB;S 

-fe;l^o-;?.x^Xi'Uc*tLT0. 1— 3 0«»% 

c: t <^ , 2 0 r WT, Wti 1 4 x:mTo^ 

[0086] m^l-tSLm.m'it t-Cti. fflta<o^^l;R6±co 

^mMm(ommmi i o oh ( 1 9 s 7 > i^- • xa 

■ V— ttT'J<7)^^ V7 i y y ^ , h 'J TV-;u 



■5.. $T^L<{±'<.>'V7: 

[0087] mTt5g?hilSliRlRS'J<Oft«£0»J^ 

UV-1 : 2- (2' -bh-o^i^-5' -^^f-Zl-^x 

UV-2 : 2 - ( 2' -h Ho^£/-3' . 5' -v'- 
t e r t - 7^/1^:7 i a; h U TV— /I' 
UV-3 : 2 - (2' -bf<D4r>'-3' - tert- 

UV-4 : 2- (2' -bh'Ddfi^-3' . 5' -v'- 
t e r t-yf-Zl^^x— /U) -5-^aa'<>>'Vh';T 
V— 

UV-5 : 2 - (2' -bh'Ddfi^-3' - (3- , 
4" , 5" . 6" -7^h7bKD7:?;U^ 5 

- 5 ' - ^ X — ;u ) '^yy y-V TY~iv 

UV-6:2, 2-^f-U'yb':^. (4- ( 1 . 1. 3, 
3-xh7P<'f-;U7'^/U) - 6- (2H-^>yhUT 

v'-;u-2 — 7xy— ;u) 

UV-7: 2- (2' -bFD^>'-3' -tert- 

UV-8: 2- (2H-0'V'h»JTV'-/U-2-'f 
/U) -6- (iStt'Jiy^fllSh'-r^'yU) -4-^^/l^7x 

(T I NUV I N 1 7 1 : C i baS?) 
UV-9 : ::^'^^)V-3 - C3-t e rt--/^)V-A 
-bKodfv— 5- {9^0X3- 2n-^yVV 'JTV— 
)l'-2-^)V) 7x— /u: Toe:t^— ht 2-xf-;U 
'si^^v-^U-S- C3 - t e r t -y^/U-4 -b h'n^ 
V— 5- ( 5-^'nci-2H->^yV'hyTy-;l'-2 
-'f/l^) 7x-;UD Tob'jr;^-hiO;S^?*i (TINU 
V I N 1 0 9 : C i b ali) 

< ffl ^ i: *-'T-# , 6 - 1 4 8 4 3 0 -^la 

[0088] *^Hgtci5V%T(i. Sli'HaiKlRSlUlO . 1 

~2 0«a%^D-r-&ii:A-'W^ L<, Mt;0. 5~1 
0 ^fi%^B D-r I. c: i: j&^if i L < , Mlci - 5 

[0089] UiTt-^^BBtcisv^Tiif 4 Lv^Sli'l^iUR 

[0090] 

[•fl:2] 
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C,H9{I) 




C4H9(t) 



[009 1] C:n'^{i2ai.:i±S:»fflL/^c«j9*W*L 

-feyUn— ;^x;^Tr;H3*tLT, 0. 0 1 — 10 
«»%«OKH-C'$> 0 , Iff i L < {i*feco^*> ^> 0 . 1 ~ 

[0092] 3t!:^B^tcfe(t-l.-fe;uo— 

[0093] mmit^t LXli. imt:^iiit-^Va. 



[0094] -Ig^t^SgfJDm^ fc LXli. mtli. T 
Xn5x';UR9 7 2. R972V. R974, R812, 
200, 200V, 300, R202, OX50, TT 

6 0 0 im±B^rx.a>jfi' (m m) mco-^mmm. 
[0095] m-iti^f\^^-^j^<^m:^=Fb t-cfi, mt 

[0096] :^m:^^t Lxii. mtiii^v a-ym 

[0097] ±iac7)s^ u 3->'ism<7)4'-c- 1 , mzE.d: 

;H03, Ir1105, |n[108, P1120, rai45, 
|5l3 1 2 0S.l>'PI2 4 0 (W±, m^i^»J3-> (*) 

m) ^(r>m&,^^^-fhtimsxipmmx'^ ^ , 

[0098] *%BJt<SI.SSa-?tfO 1 iJc^^^^flt L 

»*t<f41 2 — 5 nm-CfcS. 
[0099] :^^miZ^&mk'F<^ 1 a^Ti^^S^SiOai 

^{4, m^m.m.'iFmwLm (fs^s 0^7-2 o 07?f«) r 

Sr t -3 -CI iX^i^^ fli: t;t , 
[0100] ZtLt:,UfkWm\rf3mii^mizX->XM 

mt6^j:t'izx Kt^zizttn-^ htK n\,zn±L<\i 

nt^ti&Mx-mizHf^ Lv>, 
[0101] ±m(^^^y -f ;uA{4, mtimmi^Vfm 

2. 4 9 2. 97 8-*, mm2. 739, 07 0^, IS) 
IS2, 739, 069-^, 13)1^2, 492, 977^, 
mm2, 3 3 6, 3 1 0^. I»IIS2. 36 7, 60 3 
^, RIS2, 6 07, 7 0 4-^, 3Sll#fflg6 4. 0 7 
1-^, mmi 35. 8 9 2-^, !^:i^4 5-9 0 74 

|5l4 9-4 5 5 4#, ISI49-56 14-^, |SI6 0 
-2756 2-^, 1116 1-39890-^, |S|62-42 

0 s^izmmc^-mk^^mLxwmx'^ i. . 

[ 0 1 0 2 ] X, ±ie<7)3t^7 >f ;uA!SJSi;I^L, ®ff 

msi!)mm<^^mmm9mi<itmzmtx 

m-tzbt^x'^h. 

[ 0 1 0 3 ] X? y h^tlfzy U y rfflit 
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[0104] ^mma^-^X . ilEtfOi 3 t;L-CM)K;^ 
it;ft4r/l'0— >?.xx-r;U7 ^ yl^-^^Sr 1 0 S'C. 5^IBJi: 

V ^ o ^^TX'<^m.mfmcr)-^mmmt)'^ ± o . i % wt 

t-$)i. d tv\ X-fe:;Po-xxxx;U7 -f /PA 

CO 8 0 m^mrcO's.-^ X*i 0 . 6 %mTT'S> ^ CI t 
*? * t < . ^l,z^ cry^^ Xmti^ 0 . 5 %aTcr> t <^*i# 

<^*^7 -^ ;l'A<;5?l^3!{#^«J4 1 0 gm±TS>S C: t 
*W*U< 1 2sa±XhtZb^<XK)MtL<. 1 5 
g JiUiTJ>-5 ^ t ij^izKft L < . 1 8 sa±.Xh S Z 
fc*<Mfcr*ftL<, 2 0gm±-r-*-S.c:i:*<|gt:»iL 
<. 2 2gliLtTS>-Sifc*^'sEt3iff*tV^. X^r/U-o- 
XXXt'/P^ yPAcO^I-jSfiOSS^^^'B 0 N/mm2U 
±T-$)-S.::t**if^L<. X»14**i3kN/inm2tJl 
±t'$)&c:t*>*ifiLvt. x-fe;uo-xx;:^T-;U7 -f^u 
A<7)S!l^^f^*< 0.40 tlT-C-$) § d i: A^iSFi L < . 

[0105] *f|H3£03t^7 >f ;UA{4^JK^StttC@ 

8 0°C, 9 0%RHC::fc(t^^-ffilR«S**^±0. 5 
X^mX'h 0 , L < (4 0 . 3 %*jST-A 0 , H 

ic»4L<<±0. l%5t£«T'ab'9. 5t3»t L<(40. 

0 8 %*5iT'^) "5 . let^iT t L < «4 0 . 0 6 %^mxh 
mziiftL<i±o. 04%^.mx'hh. 

[0106] *^BB03t^7 ^;t^A, ^l^{4ti3tfeiSffl 



[0107] ^mRS±Jaxfc(4. fflfla:? yi^-i^colXffic?) 

^WLm^^^^^m^mif6ztizj:'yxnd. 
m.i*x'$>i>-(:tyi:'it^-r^'mM(DZbvh^i/'. mb 

LT{4-f ^ vftlS^^^-fb-^^^ff ^ d b i}<X'^ h , 
[0108] ^^y'&-m'rf=Fi\L-^V!Hb LT«4. #^^834 
9-23828-^, |l]4 9-2 3 82 7-f-, |Sl47-2 
8 9 3 imz^htii J: 3=3rr-^^fil§^^HI:^!K8 : 

WJk^53-l 3A^. ^^5 0-54 6 7 # 
^ii^59 - 1 473 13157-1817 |SI5 

7-181 7 6-f^. 1^5 7-56 0 59-f^^rk*t:^^>il 

- : !^Ba5 3 - 1 3 2 2 3-^, |rI57-15376 
■f", 1153-45231-f-. (1)55-14 5 783^, 
|HI5 5-6 5 9 50^, (§155-67746^. |S157 
-11342-f-, (SI57-1973 5-§-, |3l5 8-5 6 
8 5 8-^. mWme 1-278 5 3^, 1116 2-9 34 

6-tfc:.t<?>ix5J:d>sr. mm.'^f.zii^^ymm^^m 

[01091 :iiX/i>COP *>. tV^<7){J^^14!B!i©*i 

jDL/it>c7)T-$)-5T, zix(:,\,zm^^hiihmt. 
s3im<as[^^atmis^9 - 2 o 3 8 1 o-^tcfe«$ 

1XX^^hi:ots:T-(:^^>Mmj&iT^^)-7-WL^^\±^^^ 

-m-^£>£i^-^-t^zbi)m±L\.\ Kft u^mmb 

mim\^hti^WLn^(r>jmizi&^'t^ . 
[01101 mwm.n^x't>i,±mmims<mb lx 

t4, Z nO. T i O2, S n Oj, A 1 2O3. I njOg, 
S i O2. MgO. BaO, M0O2, VjOj^, ^V^(4 
Ztlhc^m-^m^mtlintLK . #tCZnO. TlOa 

Zn 0{3ttLT{4A 1 , I n^combO. T i Oj 
tC^^LTfiNb. Ta^cO^vJn, XS n Ojfcjr^ LT 
{4. Sb. Nb, >'\D>-'y7C3^iO^D*«$ft«WT-'ft 
I., C:ix<^Ma;^^cO^n4(40. 0 1~2 5mol% 
«0KSl3!P*f i LV-»*i, 0 . 1 — 1 5 m o 1 %<OKH*»'# 

[0 1 1 1 ] X, zti^ffymm'it^^-rhztii^^ssm 
^mmnico^mmimii lofoc mar. ^iz i o^ q 

cmaTXh-^X. I»:«t^f5*n 0 0Am±0. 2m 
marx. iS»Jttjt<0«@3&« 3 0 n mULh 6 u mmTT 
fc&!»^(7)«jg^*-r-l.*»f*Sr^«Jl(C'Ms«^$T'0 . 
0 l%liLt2 0%lH.T^^X\,^hZbi}mi L\>\ 
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[ 0 1 1 2 ] X. ^mm^^v^-k tx<m^mA 
[0 1 1 3 3 ^mmitmizm\'^(^ti^zti^^^<7):^ 

mzm 1 0 n m— 0 . 3 m<7):glF■7■+^^ XJEffltSb 0 . 
Jf^L<{i5 0nm--0. 1 5/xm<^eiBom-?'-9--r X 

tt,i, ^wm^izx-^xmmxiiih^fiHzm-yfzmm. 
i,zM.t^tfi. m^^mm<^TX'im^^wmtLxKx. 
-^-x'h h , -fmm^^m.Mz±.m<^mm-^z^ s 

[0114] ^&^i:1»BicOj:t*{im«[^' 1 WSSCtC 

nLx. mmt)^ 0.5-4 ««ss*^t^tto;*i-r'» * l 

<. :^lcmigBg|^fi(<o?g*tt-e{im«S[^lKfig5lcit 
tTs ©lli3!)«l~2«ia5TS)I.C:i:*««f*U^. 

[0 115] zzxmm^ixhmmii. mui^ii^^- 

7.'Jr-^7—h. -feyl^o— MJ r-e-f— h , -fe^Pa- 
-h. Xfi-feyl^a-x-^-^f bL'-h^co-feyl/a— x^ 

/•rL'/-< V^tJ'^-h^^icyxXT^/W. 5KUt'^;l^ 
^' y Ix- h . /-Ki; x-f-;U^ :J"J U- h , --KU ya tr;U 

)>-^)vr9 u V- vm<r>r9 u;^fflBit> t<{i:Ti5' u/l- 
[0116] ^m.m±mmc7)mmmizm\'^(:>rL^mf^t 

*«8 0~1 1 0"CT-*)l,fi5^cO^TirSittffllii3&»'3t^!»14 

[0117] J I S K 7 1 2 1 CifiSfc 

TJiT'l£fflLTl^&e}Jit^{!|siO6 0ffS%U±, |gt«F 
iL<(i8 0«»%U±-C*&^tAWiL<, iiLmz 



t i,x'^ h , zixi^(r)mmw^^ yy-h \^xmT&<r>m 

[01181 ^^±m^^'tht:^(m.^m^mz 
<^:£7)^iS'J*w*L<fflv^^>i^i,. m\h lxm. m 

-;l.x-7^;W«. -f<0fl6«0SI^ (;<^Uyi^ny>( H) 
[0119] .rix/^c7)j§i«oa^, at-if,*iiKt^j§jS5{±^ 

s • mzmmj:mx'mm<^mm^mi)mmm b^j:-^ti 

[0120] ±Mm<t7mmt tXH. Ky-izy^ 
a:.y^ ^i^uy, ^^-^y^ i^i^n^^-^ymt^mf^ 

n-7"nbVl'r;Wrj— /P, i s o -T'Db/PT/l^n- 
^P. n-y^y-jv. 2-ysj-)\^. tert-r^ 
j—}V^ ^y^y—n^^ 2-^f-;i^-2-y^'y— 

r-bhV, ;<^;Uxf-;U^h>', ^ V y^/l^^ h 

!iiS!.x^yu. jg^x^yi-, iwej<^/p. »s?x-f- 

y ^)vmifimf^ix, y^j 3-;ux-7^;w ( c i ~c 
4)lKi:LT«. ^^;i"b;i'y;i':r, 

TobUV:?^'^^— ;U^:y;><^;l^x— T-yl^ (PGM 
E) . Tobl^y^U 3— -'I'^yx^/ua:— r/K To 
bUv^^Un— /U^y-n-ratr^wx— x/W, rotf 
U-y:/';:!— ;l^^:y-f vrab;l-x— T-;t^. robl^y 
y U y 7'f-;u-x— x/u, Xtir n b y ^ 'J 3 

-;l^^y (C 1~C4 ) ryWdr/PX— x;l^x;z.-f/H)ai: 
Lt:«4. robl^yiJ^Un— ;p^:yy^;px-ir;WT-fe 

f-v. ^(r>m<^mwki:.L.xy'f-uy?xD=7.iY. n- 
y^;Hfnu Yyt£iiifimfhfih. mizzfih^zm^ 

[0121] ifmni.zm'Thm^mmimHi-thiim 

t3-h^V'.J4*Si!«PilFlS2, 68 1. 2 9 4-f-tCiE« 

<^3t: y>'>-Sr<Sfflt--l.x^xh;l'->''3 yn-h;^^^^ 
ICiOO. l'-\(itJim<nmm^t^J:hXol,zm^-f 
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[0 1 223 *^BHc07t^7 -f JUMzii. ^ V Ty^~ ¥ 

[01233 'ii^mm'immmmkimnm'^=Fi&<7) 
[01 243 m9[-tmnMri^ vju^u^y^mmit. 

fc:»=2-h Hadf£^x-^;l^T:?'JU-h. 2-bh'o 

^"Jl/'-hJr^-^-rSfcOi: LXT^^JU—h<r>^^m. 
^-Th) . 2-b Hodrv'rofcf;l'Ti5"JU-h^«07K 

9-15111 0-^) . 

[01 253 m9i-f&mMyif*JJ^:^7-ii^T^ V 
fflHgti, -Stc^Ux;^.^/U*r'J;t-/Uc:2-b Ko^ 
vx^;ur^ Dl^-h, 2-bHo=3fi,ri?!;p-bm 

<r>=^/'7-imm^^i>z.b\,zx-ox^mz%h:Ltifi 
ai*i. i^fflBss 9-15111 2-f-) . 

[0 1 263 ^i'l-«HilftMi5K^->7'^' y \y- h^ffli^ 

-1057 38^) . z<r>itwmm\tLx\t. 

[ 0 1 2 7 3 X. SI^MKHSI'fbM'it'; sf-zUT^' U U- h 

U-h, '^^'rJ'xyX'J ;l^M;Ti?yu— '^>' 
iJ'XUXU b-Zl/rb^Tr^'JU-h. i/X.>':^'X'J;?. 
U h-yu^df-^r U l'- h , r;l'^;P^tt>''^>':?x 

[01 283 x±myeRiib^m\h^mmmt tx i^m 



-rSndri^AxX-f^K ^Ji-^-9-yh>-^a.t^Mix^ 

Xf-;I^T 5 >- . b 'J - n - yf-;l^;i^;^ 7 ^ i^^coti^ 
[0 1 293 MH(fil£^tf^l=»ifi|-r&^«Efi£:JJ-Sr^V^/2^ 

9mmimmmmi.mz-^ttiitm}^mtm. xa^ 
[0 1 30 3 ffliii=E:yv-i:fcJi. mm. ^maz. 

W^^*^ — yco^y-^-tLX, ^^yUTi? Ul^-h, 

h „ XT-miZMm^^—-:>Wd^^ y V- 1 LT , 
xf-l^^i/Un-zUv^T^'J^-h. rab'W>-:/U3 
WUi/'T^^'JU-h. v'b'— 1. A-i^i/ 
Q^^Hfy-^^Tr^UL'— 1. 4 ->-:7o'vJf£/;Ui^ 

[01313 ^'mm.immi^mcom^mmii'nmm^ 

iaS<±10-9 5«S%T'J>-&ifc*i»tL<. 

[0 1 323 ^:^'mm'mm^t:^mim.m\,zx ^mt 
mm^mm'ht:it><7mmt\^xi,t. m^m^^t 
htmx'hiximitTh^^^i,. mui. (SffiTfcis 

A^Spm^l. «E*«g*T. i@i«E*«*T, 

-5-CM^ra*v {^3fc»tt2 0— 1 OOOOmJ/cm 

^n&hfH.ti.<. iff4L<Ji50— 20007nJ/c 

^ffyfm!i,zwmx<7ihhmm^\^m\^h:i fctCct^T 

[0 1 33 3 «1iiaiS^l:14®iiJl&MI5-r-l.l^£7)r§igifi; 

Lxmm<nimmm-kmwcthmw^. mx.\i. mmm 

-;u=Ey (ci~C4) Typ^f/ux— f;i^x{4rotru- 

yi/'Ja-;Wty (C1~C4) r;W=S-yl^x— fywx::?. 
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[0134] mfmmim.mmmmsm^m(Dmfiimm 

l~3 0/zm*Qill-C% *f*t<Ji. 0. 5~15ium 
rabl., M:itoaaS{i»*t<<ilO~6 0m/mi nT 

[0135] ^J-h^lS-fbttlSflimitJaJi^^ljiaa^ix^c 
[0136] ^icoi ^^:iftBS)SK:{4«0tt^#-^t-S;t 

{±. f!|sa¥J^fS 0 . 0 0 5 ~0. lu mCOfiL'f-irmW^ 

mmi 1 0 0 mmmz^ ltd. i ~ 5 n&mi^-rh 

[ 0 1 3 7 ] X, |SI«=5r««T'J; Oe^gco^^c^^o • l 

[ 0 1 3 8 ] 15^ tTti -3 H:, ^miS^coffiBiJKO 

mm^f-l 1-29 1 7 84-^. 1^¥6 - 1 238 06 
P9 - 1 1 3 7 2 8^, |Bl9-20 38 1 0^-^(0 

[0139] ii?.wm%^y ^>vMz\t, mwatm^ 
[0140] i«jS£oe?ijt LT{±, sBflamH)j*>^>ss©f 



[014 1] (4'aSfJlS:^tt&*|-^t>&^) 
hmzWiM-th ^ 1 J; •? ^^'^mm^fe- *) . RMKf-ih 

[01421 StFr^coiS®«^it;-&tixS^ig^v^li 
-fb-^Wci -oT(5{3f£fe4 0 , M;ttf T i f±^< . S i ti 

[0143] mm^±iz^m<r>Rmmikmi:mmm 

minmmmmi^rmmi-WBiifmmmtLfzmz. vsi* 
[0144] ^w^^z$i»hnt. L\^-mmm^m\i. ^ 

(II) -C'^$tx2.«'l±x^-;l^^-|g^fe 
( II ) m:^i:m< •}S^:J^^)l^^-W^Rm^it^mt: 
MKtcvSttx4.;U^-^5rS5*ftTff«iOgl»f^tO 

[0145] mmvrmmi,zmm^tih^mTjvzi^i-v 

^k-^iiia, 3tt/^f*^*-/R5e {ID <ovSttx^^/U:^-iia 

^JSt LTJSA I , S i , Ti , V. N 
i, Cu. Zn, Y, Ga. Ge. Zr. In, Sn. 
Sb.Sr^La. Ta,TKW, Ce&X/Ndtrm 
(f&^i:*<ai*S. flJKE-t-S.-«5t (II) C0vgt4x^.;u- 
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{i, A 1 . S i . T i , V, Zn, Y, Z In. S 
n. Sr. Ta. T 1 . Watf C e TJ) •) . i^tcSSf^ 
$:'S^b$-^^VWii LV^^Si: LXliT i . Z r . T 
U I n ( I n-Snmt LT) . S r (Sr-Ti 

[0146] sl^f$Sr^^b$■«^:i.^7)^^^^^^^vS^4x^x;^ 

[0147] vg'ttx^^;UJf-ISRJtE14a$:*L^V\^ 
T;U3^v-KttT{i. ^iS^^l~l OfiOtO*U 
»iL.<{±KfglS^Sil~4T'J>l.. X:^ST;U 

ttT - ^MIS^ - MfglS^' - - CO J: 0 OcRJiE 

[0148] ^Sttx:^;Udf-glR|5tta$'%L=3:V^^« 

r^Wndri^h'coMi: LT ; A 1 cor;Wn=Jf t LT 
{4. Al (0-CH3)3. Al (OC2H6)3. Al 
(O- i -C3H7) 3. Al (0-n-C4H9) 3 ; S i 
cO^IJi; LTJi. Si (OCHj),. Si (OC 
2H5) Si (O- i -C3H, ) 4, Si (O-t-C 
4 Hg ) 4 : T i <7)0lJi: LT«. T i (OCH3),.Ti 
(OCzHj) Ti (O-n-CaHv) 4~ Ti (O- 
i-C3H7)4.Ti (0-n-C4H9) Ti (O- 
h-CsHt) 4«7)2~1 0***:, Ti (O- i -C 
3H7) ,<?52 — 1 0**. T i (0-n-C4H9) 4<502 
-1 ofi{*. voimtLXii. vo (OC2H5) 3 : Z 
ncO^ttTti. Zn (OC2H5) 2 ; YcO^Jt L.T<4 
Y (OC4H9) 3 ; ZrComtLXli. Zr (OCH3) 
4. Zr (OCzHb),, Zr (O-n-CjH,) 4. Z 
r (O - i -C3H7 ) Z r (O- i - C4H9) 4. Z 
r (0-n-C4H9) 402~1 0S#: : 1 n<7)mtL 
T«4, I n (0-n-C4H9) 3 : SnCOfiajtLTti. 
Sn (0-n-C4H9) 4, TaC7)0l|t LTtiT a (O 
CH3)5. Ta (0-n-C3H7)5, Ta (O-i- 
C3H7) 5, Ta (O-n-CiH,) s ; WiOfifJfc LT 
tl, W (OC2H6) 6 ; CeCOmt LXi±. C e (OC3 
H7) sm^mif^ti^. -IixA>Sr*5*T'X{±2SU±«a 
P^'^h^Xm\'^i>Zt-i}^tii^^. *-C't, Ti (O-n 
-C3H7)«, Ti (0-i-C3H7)4, Ti (O-n 
-C4H9)4.Ti (0-n-C3H7) 4C02--^1 Oa 

T i (0-n-C4H9) 4<7>2~1 0»(* : Z r 
(O- i-C3H7) 4. Zr (0-n-C4H9)4; Si 
(OCzHj),, Si (O- i -C3H7) 4*<!(ttCiif4L 



[0149] ±iaifeJST;U3^i^ HSrJD7]<:«-^ (§i5^X 
[0150] ±fB^)ST;l^3df K-(l:^5r^tfS«±, 
lx-b-(k-^tlt3tlcJ:-SKI%^I (^M^^M) X'h 

[0151] ttffl-rSJS14x*;U^-ll^tt»Sr*L 
h>t^fb^^X^\y-U\:^?:m\rr^Ztt,ziO 
71^, T-fe hmm- n -7''ab-;U, T-fe M^K- i -7°o 
^. /S-i^^^yfi. iia^JST^un^Jfi-KXti-eojD 

TH^mmizit^LX'tii-ittLxo. 5~2<o®ffl-efflv> 

^>ix^*i, it^iPiLi^KHtiO. 8~1. 2T'S>S, 

[0152] ;sa*f^JiK»* L < mm^ix^ . ^mt 
^—m.^ (II) (7)vgttx^->;i.df-its:i£i4oi^«r;u3 

*-^tt«5:i:oULh*-ri.t<0T. if§11x;r.;l^=3{^-llB5 
WlrJ: OagtSitSJtXtiaiBfllJtSrJB^-rSiiOs&iif* L 

^ ;W^X{±x^dr =ymtim^j^ . A. if * 

L<. ^ftg^yv-Xii:^'; :iv-*UOiftH-^o 
[ 0 1 5 3 1 T^' >J;uSX{i^ ^' ^' 'J;i^«:*-r-&±fe 



(as) )00-3 52620 (P2000- 



m 



V V- Miffing. mmwkm:^if^^i^T^ u 

^^h) . 2-t Fo^^i^rabVl^r^UW-h^^^O* 
KSS: ^-r S T^' U 1^- h y S: RIB? -fr S c: 

9-15111 0-^) . 

[0 15 5] mmmmif-'):sL.7.'f}VT9 ^}v-v^ 

||Hg5 9-l 5 111 2-^) . 

[0156] wvmmm.:^^-^i^r^ v h^fflBi 

[0157] ^^HR@^l^;KU*-;^T^' U U-bil^ffl 

[0158] ±IBvgttx^.;Ud?^-^iRjEtt>(|:^S'5ai 

-^^v ^ {iTt^RiE ^ma^^h ii{i:±f SJSlix 

yy^xyy. b HD^i^'^ y 7^:7x7 y. Sb^-^r 
hy. ^n=3^-S/Ax:;^'r;W. 'r^^y^;^^^i^ 
^y-t;i/7r-f N\ ^i+^-^-y hy#&i/Mti^>coiSS 

[0 1 59] X. x.-K^i/T^UU~hS$r*"^^vS14 
x;t^;W=3f -^^j^^tt^t^cO^ii. n - 'f^}Vr ^ 

y. bux^;ur^y. hU-n-7>;u:^x7-< y^ 



LT 0 . 1-15 WfigBT+^T-S) 0 . tff ^ 
L < « i 1 - 1 0 h . CI cOtSfS^Ji iJfi^i^hllTl 

[01601 vS«tx;t^;U^-lilRiEttx;K^i^SBgt» 
tL<ffl^^^>fl^. vSttX^./P^'-~i||Rj£;ttX;K^S/ffl 

jKU^y^-v^yP-x-T'/U) . 7k^^Snb*x:7x 
y-;^AXJib'xy X y-;PAi:xb^u;Ub H U y i: 

iM. m]!sx:K^v®i§tLT(i. mmrn^mrj}^^- 

;Ux-7^;^. BgiISiS«SS^JS*M^O;K'J^'Ui/i>'y^xx 

mtLXl±. x^lxy^yr7-;Wi/VU v'i/;^x-i^ 

Tobuy^j^ y 13— ;^S/:/Ui^S/VUx— -ryK i^x 
f-uy^y =j— /U-i^^Ui^ix/Ux— t'-'U, i/Tnlrflx-y 

U n i/' ^ U S/VUx-x^l- . h U y'^o b y ^ U 
r?— yl^r^'U >-i/;Ux— T';^ 1 . 4 -r:$^y i/^— 
:i^'Ui/y;ux-ryi^. 1, 6 -^^^fy 
s^i/Vi/x-T^yi'. y:hyobixy^un-;us;^^y ixsx 
;ux-^;W. ;t>:+^y^;W^U r3-;^>-VU v-i/^l^x- 
^'U-bUy hU^yS/'i^OUx-T^yK i^Vy-bo 
-/l^ h y ^ y -y'/Px— xyp . -y'^' y -b o— /Ut^ h'y^ 
y i/S/Vux-T-zK b yy-f-nwu-royN-yby^yi^ 
>?;!^x-x>i^. >^y^xy;;;y b—yi^hyi/y^-i^vi^x 
— r;^. '^yr^^xyj^.y h— /I'xh^^^'y i/'i;^;i/x— r 
y;Ubl — ;uc7).i^yi5^y i^i^'yl-x-x^u. Bh^^x 
7K^Wb-&*S?). mtii. 3. 4-X7K^>^S/^o>\^>' 
;uy-^yU-3' , 4' -x.if^i/'>'>J'a>s.^'»fy;?&;W;t^^ 
^v-lx-h, 2- (3, 4-X;iC:ar>->'^^a^:a^i^;U- 
5. 5-Xbn-3' , 4' -x.-K^i/) £/^o^^-*f 
y-y :^->>*^^^?-y. b^x (3. 4-x.'K^>'i/'^n 
's^S^/uyf-;^) TS^'^-h. b— ;W>'^^o'^=3f-by>? 
^^^-f h\ bX (3, 4-X;}<'^v'-6-y^;l'>'^^ 
Q^^i^yl^y-f-yU) ri^'^— 3. 4-X;K^>'-6 
-yf'/P>':^n^^S/';W-3' , 4' -XjK^ri^-S- 
yf*;l^v^n^dj^-»fyXr;P;K=^fi^l^— ;'<'M-yb-^ 

(3. 4-x;K^S/>-^n^^^f y) i/i/^o^y^i/ 
xy£/X;K^-9--f xf-i^y^y z7-;wcoi/ (3,4 
-x.-Kari/i/'^Q'v.dj^>';l/-;><'^;^) x-t^;^. x^l^y 
bx(3, 4-xif^S/>'^D/s.:3r^y;j&;I/7K=3r>'V— 
h) . >>V:^a^y^^>^xyi;^x4<'^if>f hyx 

(2-b Fa^i^x^/l^) ^y>-T>f ^-h^O>-':/y 

i/vpx-x^i-. ^yy^ {2-\iVn^i^x.^;u) -fys^ 
r^ix-h^by^'y i/i/Oi^x-xv'w. TKy^/yv-y;!^ 
r^j^yu-h. ^y ^"y i/>-';uy y i/-h. ::/y>' 
>^';i/T^ y u~ y-xti^ y i^s^vi-y ^i^v\y-hbm<^ 
^y^-t(r)i^M'^m. ;Ky-2-^y >-s/';u:t^i/x 

f-;Ur:^y l/-h. 7Ky-2-i?^'yS/>^VW:?r^>'X^yU 
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-b. 2-^^l»>'>'';l'7r^>-xf-;l^T^U^— hXt42 
-fc«Oft«^. b';^-2, 2-bKo=^ri^i^^'D'^^ 
miiX{±2«U±ffl^-&;b-»i-)t#SnS-^!Kj$:^(fl) 

[0161] v£ttx:tvU^-^JEC14'ft-&!B5X,-KcJf i^m 
im. X;K^>-«$:i)^|*)tC2-:?W±W^&tcOj.:AJ'|- 

[0162] v£'ttX:tvU^-^RJC14'(b-^*S|X,-K^i^ffi 

fliti? i^itJUm^lz^ &e0X'ii^<. y(/^^ym-^i>zx 
[0163] x^;p;^;l.*>B!«. d?uai«gKlB^i,» 

tLKm^-'^zt t^mm^ . ^ffl^tvsex;t^;u-:3?-igs 

[0164] ^-t-^Kmm^hcoiim-w^ ( I) T 
-a^5*i ( I ) 

C (Ri) a (R2) b (R3) e (R4) dZD CMe 

x„D 

e. P, As, Sb, Bi, O. J\nyy imtHl , 
Br. CI), X{i:N = N CJTY) VhK) . Ri , 
R2, R3. R4«4|nl— •C'S)o-CtS^:-oTV'>-C t J:v>:t 
«C0»T'$>2., a, b, c, (Hi.^tl^'tlO — 3<omSl. 
T*)-?"C, a + b + c + d{iZc7)fi|gt{C^LV\ Meti 

e t a 1 1 o i d ) T'^f> B, P, As, Sb, F 
e, Sn, Bi, Al, Ca, In, Ti, Zn, S 

c, V, Cr, Mn, ComX'h^. X\iJ\uyyX-h 

[0165] ±ie-jK5*i ( I ) x^^tih\t^<r>mA 

^r^- CMeX„] -"(^s^^mt LT(4, -rh^^yU^n 
^I'-h (BF4-) , ■rh^7;l^:ta*X7x— h (P 

Fr) , f-h57;P3l-oT>'^*^— h (SbF,-) , 
xh7 7;WJj-or;'H:^->->- (ASF4-) , ^^^^u 
viT>^^^—h (SbC I4-) ^Sr^ff-SClfcjb^tB* 

w.i.z^-<^y CMex„:] -ncii (oh- ) coFt-f ^j- 



{iiiS^Sl-^^y (C 1 O4-) . b'j7/U>i-o^f-yU^ 
gSffi^Tf^^ (CF3SO3-) , y)V:^\n:x)\^i]r.ym.-i:^ 
y (FSO3-) , h/Uxyx^U^fvyg^f 

[0166] ;«7)J; 3^:t-'>AJStfOit>T-t^tc3?SM 
^r^^AJg5rX?f-Ji-y«-^WS^Jfc LTfi6ffl-r«.c^**# 
t*S!|-C&0, 4'rt>WffiE50-l 5 1 9 9 6#, P 
5 0-1586 8 0■f•^(Cle«^^0^#;^>'^or^'>A^, 
#IBBH50- 1 5 1 9 97-^, (nI5 2-3 0 899-^, 
[B)59-5542 0-^, |al55-12510 S-^^icffi 
ttCOVI A]K^«Bl3i--'^Aig, #iBBg5 6-8428 
■f-, I1I56-14940 2#, |SI57-19242 9-§- 
^(::IEKcO;t^ V;=^/l^'^-'>i»*S. ^084 9-170 

A(mmiz%m<^mm'JTY-^M.u. ^wpm^m 

4 . 1 3 9. 655 ^^tZlB©«0^:^tr U >J 

ft-^mi&SiJi:. <yv'7xyy, 'vyy-f y^ vrof 
/ux-x;i^, f-5l-=^-9-yby^:if«03tiir®S'J$rWffl-ri. 

[0167] ^^3Li^^li'^^~mm■{mmmm.mzii\^ 
T, a^ffli^S'Ki, -jKwt^iiJSttx^^p^-taja-fttt 
x;i^^i^fflai (rv*fuv-) 1 ooM«a5ic*tfc# 

*L<{40. 1-1 5®»SI5, J:'5»*L<{±1~1 0 

'^MgKcOffiHT-m&n^ni.. Xx,-K^i^ffi|!l&±fS'>^ 

ifyri^ui^-hSfflflg, ;KUx-T-;i^ri? UL— 
^-St5>'';&/l^«-&Ba««'Jfc«14x^^;U=if-^;&^jj-y 
[0168] «ttx^^;l.=>f-ia«-fLfflSi-&*«t{±, <^ 

mm\<zm.-^ Lxmmt ^zt t/^tam^ . :itii^mmizii 

Si:LT{i, -COOM, -OH, -NR2, -NR 
3X, -SO3M, -OSO3M, -PO3M2, -OPO3 

M (d^T', M{i7k«ig^, r;u;<?u^JRX{4ry^— 

-^ASS:, X{4T5yigS:J^fi£-r&ilSr, R«4*3gM 

[0169] <xtc-jK^ ( II ) (^m^:j^^-/\^^~m^m 
[0 170] -m^ (II) 

M (Ri) , (R2) „ (OR3) p 

•l^T, Oti^M^, R, ti^ttx;^yUdf'-4SS:JE51± 

mx\ b'-/i^a, y7°a^c^;p*, TU;PS, r^"J 

«L, R2«4^Mmi-4co)!iBS]Klt^t:7K««Sr* 
L . R3 ti^M^Sit 1 -4 coBiJISSl^-fbkSSXti* 

SiS^^^L, m+n + p = qT-, q fS^^McoiS^W 

X\ q-lSmSl, q-l^pSl, q-lSnSO 
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[0171] -m^ (II) cOvSttx;4.;P=3?-tlRJEtt«0 

[0172] Z<r>imJ^:^H'^-l&S.m^cr,^mT)l'a 
[0173] BfrE^gtt-X;tx/Ud5-'_|^S(E't40^MT;U3 
[0174] — »Sttx:f./Udf-^|Ettc7)^Sr/l^ 

[0175] ifL(bM:trf03?lflS-^*iffl«S*mi:'5r-^T 

[0176] vSttx^.yU^sf-tg^ttajl^Mfcliag^ 
[0177] ^<7)vSttx^.;p^'-ias:i£tt<o^iRTyHJ 

odr-/^ h^-^-f-^'V. r5^lj-/-i/;U^df i^xf-yUhUx 
n-7'Dt°;^f-:5'y, r ^ U n-^ /W^t^^i^- n - 

r^'Uo'fyL-ji-^v-i/V h^i^xf-zl'f-^J'V, b'ciyUh 

T9^)'o-i)\y:^^i^x.^)W):siV^i^=J)Vay^ r- 
'J O-f n -rotf;Uh 'J - n -TDt/U 

r ^ :5"J n-^ yU^J-df n h 
'J-n-7°obVW>'';l^3i^, S;' ( r-r^"Ja>f/l^:t^ 



i^-n-rnlf;U^) i^-n-7*oe;>>'';Wz7>'. r^'U 
o-f ;P5f=ir>'v';=< h^v-xf-yUvfyt-rJ^-, b'^r^yl-y^ h 
dfi^iJ^J'^ix. b'::^;U£/ (yS-^ h^^—Xbdrv-) 
U'^A. ix'b'^n^i/-^ T^'Ua^fiU 
5r^i^xf-;Wi/'xhdc-v-^U'^Z,. r-Ti' •;^-f;^;^- 
df i^- n - rn bVPS/'- n -7'D bVP^- «J >> A. r 

x^;P:$'U'>A, b'::^yPhU^ h^i^i^^V, b'-;Ph 
U (/3-^ h^i^-xh^v-) 1^5:^, i^b'rinafi;:^ 
h^>'i'7>'. /9- (3, 4-x;if^£/v-:?o's^>' 

^-x^/WhUXbdfi^i^^V. ^^Uj^i^Vl^it^i^Xf-yU 
hUxb^i^v-^:^. r-ri7Uo^;P5)-^v— n-7" 
□ b;H-y-n-robVl'v'7>'. r->:^':^Ua'f;U 

[0178] i^Sl>f*«lCfiOT-^6«riB-HR^ (II ) CO 

vg14x^^;l'=^-*aRJs5ttat . #tL<iaffl§*t^iS- 
flfet(II) S:Ki<vSttx^;P^-|g^f&|4-(t;-&!t^c7)RjC 
»=m--S.«ttx^-.;l^dEr_jgic J; S3t«^<0^{i{5i; 
^fc'^^0=S:<, Buaco-^^ (II) &i^<vS14x^.;i^ 

[0179] JSIfx^t^yl-^'-^Ji, ^^hig. r 

X, Ar FXdf-v-^l^-if, Kr FXdf-S/'Vl^ 
— 9*, x4fi^V7>'rXJi:S^>'^nhn>'lftftf3fe^tffl 

xm^t^ti^, mmnis om J ym^iiLt. »^ l< 

(il OOm J/cm2JjUi, Mt:4 0 0 m J/c mZJiUi 

[0 1 80 ] X, mi'mhrnrnzmmmmh . m^mt 
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~1000keV,»*t<»il0 0~3O0keVsO 
[0181] *^BJ<07t^7 ^ /l^Mzii. ryX^9m. 

1 1- 14 3 2 0 6mziimcr)i>(r>tfimf(^tii>, 

[0182] -«W{35!iaffl;^'xfc UTti:. tKS. K 

[0183] XT^Xv^jST'tS, M^ryX-7WM 
mmiiZVk^^XM. -?-<?5#H5v5r 6 . 6—2. 7x1 0^ 

[0184] :k^m^mX'r^X-^WiM^'^om^i.z 
±MiS.mifxt(nm^i> 6 0%jyjit^?Stt;<fx<OfiJ^ 

[0185] L*»t±ia:'cSvffi£^T't^Ft|6i«SBratcys- 
[0 186] v'?ik;?.lffiJfe}g»i;#(c:|S^$ix-r, mt\f 

10-130851 1 ( a ) - ( d ) tCfS 

IZ. yV\^X(OiL-h±i)<'0m^&t/±-hr^'7^mti^'i 0 
ns--10 0A«sTS>l>::i;*»'»*UV>, 40ns*3l 

T«4«^WT^< , 1 0 o/i s $rfii.-i. fcftfl;«.«*«r 

(45 0ns — 5;usT$).&, ZCLX'\^o ^^ibU}^ 
T*< 0 B^r^l J t {4ttffi^^li*^' Jl^ L T m T J) ■& 

m^SLc^m^t^vi-x^rm^^x^^rr-^xh z.<r> 

i d ^^p{4iSjIii^ffi«!iIl d CO LT I ^ I. . 
[0187] ^^yPxm-^<?);gjfeSfc«4, 1 k H z— 1 0 0 



kHzT*>l>^k:^^'»^ tV-i, 1 kHz*}||T'$>-&k$ft 
1 0 0kHz^jlai.-S.i:T-^ 

i^iiSiSf^fi. 1 — 1 0O0*ts-c*>-&c:i:*WL 

i\ l/xs*j||T'&i>hSi:m*»'^^^^t<7)t=3rO. l 
0 0 0 s i> k T-9WMJkZW^\.'^'t< tnh . 
<J:'5ff*t<t±, 3-2 0 0//s-c$)S. c:;:Tr— o 
ir)yN';WxmWEnSD$fL.|.^raj fc{4, ON. OFFco 

[01881 n^mk\zm!:^h%S.<ryK% ${4)SS:^ 

iht:,tLhi)K wmzm'aLtzm^zmm-^m.t^i—r oo 

kV/cmk^cSKHtC-^&-t***f*LV^, IkV/ 
c m*M-C&-S kiiaafc^******^-^^'. 1 0 0 k V 

~'j^4-th(7)immx'h^> X. it8SE!{I*»s$^^3t>^• 

[0189] *%H^tci5V>T(4, ^ffiSOatCtt^^n.?. 

[01901 ««l;{fX#Al^tC*!fflSrtcOS%ff*S6 . 6 
-2. 7X 1 03PaC0ffiHt=«^$ilTl^SC:k*Jiff 

[0191] ztii^<7)-)rmizn\>'^xii. nEEr<mmm. 
izmx-ri.^m^xt vxit, mmiNz) ^'x, 
(H2) :^x. mmio^) i^x. zmmm (CO2) 

iSx^ ryt-T (NH3) ;>5rx. y -ym^^it^^:^' 
X. *SI»i^fl6. r)\^rt>m<rP^W&.^Xts:)f.^m^i> 

Zbti^X'^h. 

[0192] mmmt LX(r>isMmmmi>ziiUim(r)mtfr 
[0193] iSMmm'mmt lxh. y -/m-^^m. 

tc:«fM¥7-l 26 5 5 2-^, 15)7-188 58 2-^, 
15)8-48 9 3 5-f-, |S|8- 1 00 1 36^. )3)9-2 
20 7 9 1^, (5)9-2 72 1 6 9-^^t:ie«$ixTVi 

[0194] ^m^izof-t L<mmLnhy-y 

[019517 "y^-^^taWx^u vl4#S«Ek UT 

{4. -^7-ySr;U^>, -|r7 y«T^U^HSxxrvU, 
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-3, 3, 3-hy7/l/^UXf'l^y^ 3-ro^- 

3. 3~i^':7;U:taxf'V>'. 3. 3. 4. 4. 5. 
5, 6, 6, 6-y^y)U:ta- 3, 

3. 4, 4. 5. 5, 6. 6, 7. 7. 8, 8, 8-h 

1, i-hU7;P5rn-3-yT*v-2-:ty. 'O'^ 

3- (^r:^:7;l'5j-QrP7K^S/) Tntr;l/T:?^Ul^- 
rb^:7;U:ta-3- (^>':5':7/p?j-uxh^i/) 

^i^j:.^J\^Ti^Ol^—h. 2, 2, 3. 4, 4. 4-^ 

;Wr^7Ul/-h. 2- ( 1 , 1 . 2, 2-7^h^7yP:t 
oxh^as^v-) x^;^r^Ul^-h. hV yjU:^U'^ Vy' 
aeyl/^r$^:^Ul^-b. (2, 2. 2-hU:7;W:tn- 

jLV^l^:r.^)Vr9^)V—V. V^)y)V:^ux,^)V:)<^ 
2-hU:7;^:to^^;U-3, 3, 3-h 
U:7;l':torntr;Pr^i;t— 3-M;7;P^n^ 
f';P-4, 4, A-h^)y)\^^uV^)VT^^)}y—V. 

1- p<f*;P-2, 2, 3. 3, 3-^>'5^7;^5rn7"n 

bvu-r^uw—'h. i-^^yi^-2. 2. 3. 3. 4, 

4. 4-^r^'>;P:5roy^7UT^ Ul^-h. 2, 2, 

2- h U:7;Uyrnx^;l/r:5^ 'JU— 2, 2. 3. 
3, 3-^y^y)l^:*nyu}:i*jUTi^VU-h. 1, 
1. 1. 3. 3. 3-'^^-9-:7;U^a>f yrab/UT:^ 
UU-b. 2, 2. 3. 3-xb^:7;U^nrnbVUr 
^'Jlx-h. 2, 2, 2-h »J:7;P:tox^;U'^:5'iJ'U 
l/-b.2.2.3,3.4.4. 4-^7':?^:7;U2i-a 
7'f';Ur^';i/-b. 2. 2, 3. 3. 4, 4. 5. 

5. 5-y^7;P^o^>'f-/UT^^ Ul/-'b. 2, 2, 
3.3.4.4.5,5.6,6, 6-^yr*7;^:t 
o'\:3r>'yWr7U V-h. 2,2. 3. 3, 4, 4, 

5. 5, 6, 6. 7, 7, 7-hUT;*7;^^0's.7°f- 
yPTr^'Jl^-b. 2, 2. 3, 3. 4. 4. 5. 5. 

6. 6, 7, 7, 8, 8. 8-'<.>'^'r;<?7;U:ta>j-^^ 
i-JlT^Vly-h. 3. 3, 4. 4. 5. 5. 6, 6. 

7. 7. 8. 8. S-h^J'f:^y)l':^a::^^^)i^Ti^^J 
U-h. 2. 2. 3. 3. 4, 4, 5. 5, 6. 6. 
7. 7, 8, 8, 9, 9, 10. 10. 10-y-^x;^? 
^yWrtarV/WT^Ulz-h, 3. 3, 4, 4. 5. 



5.6,6.7,7,8,8,9.9,10.10.1 
0"^7*:$^x;i^7;P:tD7^>';Ur^Ul/— 1.1. 

1. 3, 3. 3-^^^?-7;P;tn>f y7"oe;^'T:^Ul^ 
-^. 2. 2. 3. 3-^Vyy)Vituy'u\^)\^T9^} 

b. 2, 2, 3, 3, 4, 4, 4 -^^-9-7;P:tn 

i^) ^ b-;l-M;7;P>roT-bf— F> b~;l^-2, 

2. 2-MJ7yU:tn7"'oe;t;^-b. b'^;l^- 3 , 

3. 3, 2. 2-^7":^7>l^-h. 2. 2. 2 -Ml 
7;l/':tnx^;Ufx;i'X— T-^U. 1 - ( M; y)V:^uy<^ 

xf^-y^T-feT^-h. TU 'J 7;l^;tor^r 
-b. TU/l— 1. 1, 2, 2-xh^7;^^nxf-;U 
X— r/W T'J;W-1, 2, 3. 3. 3-'v^-9*7;^^ 
QrnbVWx— x^;l'-4 . 4, 4-hy7;U:t 
o^oh:t^-h. -<y7''nbV^-2. 2. 2-hU7;U 
>roxf-;^7Vlx'— >fy7-oe;U-2. 2. 2. 

3. 3, 3-^>':^7yl^:taTatVl'7Vlx~b. >f y 
rnbVI/-2. 2. 3, 3. 4. 4. 4-^7'^7;U^ 

n7'^;U7^u— ^yrQb*;u-2. 2. 3. 3, 

4. 4, 5, 5, 5-y-^7•Dtr;^^yf';^7'7l/- 

^yrubVU-2. 2. 3. 3.4.4.5. 5, 
6. 6. 6 -^yx;<^7;U:tn^:3rix;U7Vl^~h. 
yrnbV^-2, 2, 3. 3, 4. 4, 5. 5, 6. 
6. 7, 7. 7-h'j7^:^?7;P>}-n'^7''^;W7'7lx— 

^VrabVU'-2, 2, 3. 3.4.4,5, 5. 

6. 6, 7. 7. 8. 8, S-'^>^^f}y)V:^U:^^ 
^;i/7vi^-h. >f y7'ntf;u-3. 3.4.4.5, 

5. 6, 6. 7, 7, 8, 8, 8 - h 'J x;^ 7/^;to:t 
:^f-vl^7^l/-h. ^ y7-ob-;U-2, 2. 3, 3. 
4.4, 5. 5. 6. 6,7.7. 8. 8. 9, 9. 1 
0. 10. 1 0-y^T';<?7yU'^OT'i/;l'7Vl/— 
>fy7°obVW-3. 3. 4. 4. 5, 5. 6, 6. 7, 

7. 8, 8, 9, 9, 10, 10. \0-^y'^f:^y 
;^^nrv';l'7'7U— ^ yT^nbVl— 2 - MJ 7;U 
:tnv<f-;W-3. 3, 3 - h U 7;^>l-07''nb;^7^I/ 
— -fyrubVU-3-hU7/l'::to;<f^;P-4. 

4. 4-hU7yU:tn7 7'f-;W7vi/— >f y7'ne;P 

-l-;^^;l'-2. 2, 3. 3. 3-^y:$^7;^:5rn7' 
nbVl'7VU'-b. >f yrobyu- 1 -;<^;W-2. 
2. 3. 3. 4, 4, 4-^r^'7;U:;J-0:t^'f-;^7V 
t e r t-7'^;U-2, 2, 3, 3. 3-^>' 
'f-;l'7;l/;tn7°nbVU's^U— b . t e r t -7"^;U- 
2. 2, 3. 3. 4, 4. 4-^r^^>-'A;l/;tny'^;l' 
7-71^- b. t e r t~7'^yU-2. 2. 3. 3, 4, 
4. 5. 5. 5-y^7;U:^o>^>'-^;U7Vlx'-b. t 
e r t-7'^;l'-2, 2. 3. 3. 4. 4. 5. 5. 

6. 6, 6 -'>yr*7;U':tO>V^£/;l/7'7lx~ b. t 
e r t-7'>;l'-2, 2, 3, 3. 4, 4. 5, 5. 

6, 6, 7. 7, 7- b!;'T;<7 7;U'^o^7"^/U7VU 
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-h. tert-y^;^-2, 2, 3. 3, 4. 4. 
5, 5, 6, 6. 7, 7. 8, 8, 8 -^V:$!'x;<^:7;^ 
^OJr t e r t-yf-;^-3. 3, 
4, 4, 5. 5. 6, 6. 7, 7. 8. 8, S-bUr 
;»&7/U:tn>j-^f^;l''7Vl/-h. tert-y^yl/- 
2, 2, 3. 3, 4, 4, 5, 5, 6, 6, 7. 7, 

8, 8. 9. 9. 10. 10. 1 o-y"^'TX7:7;^:t^ 

r>'/^:7VU~N. t e r t-:rf-;U3 , 3. 4, 4. 
5.5,6,6,7.7.8,8.9.9.10,1 

0. 1 0-^T^'T;<7:7;U:tDTV;u:7-7i^-h. te 
r t-y^;P-2-bU7;U:tn^f-;l/-3. 3. 3- 
h 'J:7;^;tornf;UyvU"-h. tert-y^;!^- 
3-b •J:7;U:tn;<f^yI.'-4, 4. 4-bU7;^:tny 
i'/vy'^u—h^ te rt-:rf';i'-i->>^f-;i/-2, 

2. 3. 3. 3-^yf';W7;!/:+nrQtVU7Vl/- 
t e r t-yf-yU-l-;^^;l^-2. 2, 3, 3, 

4,4, A-^y^^yji^^x^y^juy-^i—hWcoi^y 

m^^^LXi,. 'g-*L.TV^^< tt^eiixTtiv^. 
[0196] ±15:7 «yfg'&^-#a<*i:ftM'& W#&#a 

^f^/i^r^UU-h. ^-f-z^^^^^^^Ui^-h. x^ 
a - y)V:^uT7 U 1^— h . x^;U- a - y/U- 

[ 0 1 9 7 ] ±!e7 ^yS^^rxf-u-yi^^T^iaw^affr^o 
mw)mh^<nm^m±. 33-1. 42<5oiEH 

?4fflB§U-e-c7)Si;f^(i:. 1. 4412UiT\ «r^t^>^ffi 

$%«c7):7'ys^#a{i. 5o«a%m±T'$)'i>^t*-' 

-9 0«a%T*>g). 7 y^-^rt'^ttiCT^ii-^Ji. 7'y 
S^*^;^^'^ ^ J: 3 iridic A S t LT ^ 



h . b-;l^xxx;W^t^(±t':::;Ux--x>^^$rS-^^-i^ 

^m^mi^mii. mm<^yi^^}i^m^mim^m^^i»z 

>f yrf^n::^M;;P. ry'b';^S/^n^^'t>^:<?/P^^ 
y ^x»> A - ^ ^SSSK^ h y ^ A^cOIx K y ^ 

mmm^xitmimm^m<D^^coy'j:^;i'm.^^^& 
ztf)^iti^i>^ z(7)m. sjjsasjii 0-1 oo'c. s 

j£B§Sf±l — 1 0 0^raT-S>§vlt36W^L^^. dOi 
3 i,Z LXn ^tlhyy *{± 1 0 

0 0 — 3 0 0 0 0 OThi>Zb^mt LV^. 
[ 0 1 9 9 ] 7 vM^^mt tXcOy ^y^'i-^x.-K^ 

RJE? -tiT'S ^ t J: o i: ib^H^^h . 

[ 0 2 0 0 1 :7 -yS-i-^x^K^ ^-(b^^i: LT(i;. 2 - 
:7;P:tOT;U^;U- l . 2--J:t-)UC0'J^V >">';^x 
-r^U^ LT0iJ;t{i\ 4. 4, 4 - h »J yyl^^o- l , 
2'-yi$^y'J:^-jWJy^Jiyiy}U:r.-y'jU^ 4,4, 
5. 5, 5 -'^y^^^yi'^n- 1 , 2-^V:^yi^'^— 
yl^i^'i/y v-i^'yl-x— x^U. 4.4.5. 5, 6, 6. 6 
->\^^f7;P:tn- 1 , 2-^^^fy>-';t--;i'S/^U>' 
i/;l.x-T-;W. 4.4.5.5.6.6.7,7.7- 

y^:7;P:to- 1 , 2-^r^^y>^:+-;i'v^^u>'i^;^ 

x-x^l^. 4.4.5.5.6.6.7.7.8.8, 

8-^yr*y;u>j-u- 1 , 2->r^^'y£/:t— 
Uv-^J^yUX-T^/K 4,4.5. 5. 6. 6. 7. 7, 

8. 8, 9. 9, 9-M;-r;^^:7;P:to- 1 . 2-y^ 

v-i^/L-X—T-.'^. 5, 5. 6, 6. 
7. 7, 8. 8, 9. 9, 10. 10, 10-hUx* 
7;P:tn- 1 . 2 y v^:t-;l-i^VJ i^v^;px— x 
4.4.5, 5.6,6,7.7,8.8,9. 

9. 10. 10. 11, 11, 1 l-'^TT^'f:^yJl^ 
^O- 1 . 2-»>yT;!ryi^':t-;^i/'i/y i/i^OU'X— 7^ 

4.4.5, 5, 6, 6, 7. 7, 8. 8, 9, 
9. 10, 10, 11, 11, 12. 12. 12-yt- 
TX7 7;^^n-l, 2 - FrX^i/'^^-y^i^i/'Ji^i^VUx 
-rvl'. 4. 4, 5, 5. 6, 6. 7, 7. 8, 8. 
9. 9, 10. 10, 11. 12. 12. 13. 13. 
1 3-x-^ r7^7;l':ta- 1 . 2 - h Ux* yi^^:+— ;U 
i^^'ij^i^Vl^X-r/U. 4. 4, 5. 5. 6. 6. 7. 
7,8,8.9.9,10.10,11,11,12, 
12. 13. 13. 14, 14. lA-hVaV-yjl^:^ 
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5, 5, 6, 6, 7, 7, 8, 8, 9, 9. 10. 
10, 11, 11, 12, 12. \'2.-^-r^Til~7)V 
tTo- 1 . 2 -^Yv'fi3^y-J-^~i\^-J^') 'y'JiV:s~- 
4-b'J7;PJi-o>f-yL'-5. 5. 5-M)7/P 
;to- 1 . 2-'^y-9Vi>i!—)V-jy'') xi^yUX— r 

;K 5-h'J7;i'3rD;><f-;w-6, 6. e-hU^yPrt 
cr-1 . 2-jr:J':5'yi^';t— /l^v-'r/'Ji^^^Vl^x— 7^;K 
6-h i;7/U5fo;<^;l^-4 , 4, 5. 5, 6, 6, 
7, 7, 7-:ti5'f-yP7;W:^o- 1 , 2 -y-?-V>'':t- 

4, 4, 5. 5. 6, 6, 7, 7, 8, 8, 9. 9, 9 
- FT*7;l^5i-a- 1 . 1- /^V=J:^—lV'J'/^i -y'J 
;px— x/t'. 1 0-M)7;P:tnp<f-;i/-4. 4, 5. 
5,6.6,7,7,8,8,9,9,10,10,1 

1. 11, 1 1 -'v^-9-7-';<?77U^O- 1 , 2-^7^* 
yi^3r-;i^i/i7 l> i^i/Vi^x— r/u-. l 2 - M» 
y<^)V-A, 4, 5. 5. 6. 6. 7, 7, 8. 8. 
9, 9, 10, 10, 11, 11, 12, 12. 13. 
13. 1 3-x^ 3-9-7;P:to- 1 , 
i^it—tVi^y*) i^ix'/UX— T'/l's 3 -'<;l'7/l':tai^^ 
n^yf-;P- 1 . 2 -^■af^y-J:^-)V=jyu i^-J)VJu 
— 3-'<;P7;U7rai^^'o'v^i';p- 1 , 2-7* 

^'D^^'f-zU- 1 , 2-yxn/^yi^i^-)Vlyif^)i^'J)V 

X— r;w, '^;^7;^5^a>':7u5^-^f•;^- 1 , 2-7'a 

2. 3, 3--r h7 7/l';tC7-l , 4 -y:J'>'v:t— 
i^'^^'J >-i,>";UX— T^/U, 2. 2. 3. 3. 4. 4. 5. 
5-3r^:?7;l'2tn-l. 6-'v.dfif>'J^':t— /I'i;'^!; 

•t,J;V^. ii-C'«ffl-r2.7 y»^:&X,-K^Wl:^!f«!I<7)« 
:t-r & X;Kdf >'-fk-^!f4!l^|gfi5ecOX--K^ v"ft.-^Offiffl 

[0201 ] SiJ<7)«f t Lv^ffiS*f**!!l«{i. i^U ^r- h 
[02021 -> 'J h^r 'J :^V-*»/b?^«5n5-ft;-^ 

;l/3dE->'i^5>'. xh5-2, 2. 2- hU^/l^-^tox 
h^v-i^5'>', xh7-2-7;p3tmh^v^i/7>', 
-fh5-2. 2. 3. 3-7'h77yl'5!-o- 1 -7"nf 
jf^i^v-^y, -rh^- 1 , 1. 1. 3. 3. 3-^^^? 

2-7°Df^^i^>'7>', xh5-2. 
2. 3, 3. 3-'<.:^:J'7/l':ta- 1 -7*Db*5j-^v->' 



^y. -rK^-l, 3->''7;l'jfo-2-7°nf 

xh5-2, 2, 3. 3, 4, 4, 4 -'V7-^' 
7;t^5ro- 1 -yh^v-v-^^-, xh7-2 , 2, 3, 

4,4. 4 — ^#^f7;l^:tn- 1 -T'h^i^i'^i^. T" 
b V O-^^ :xX{±x b 7 7 X y df. 

[0 2 03] m(r>tia<^h'yTiva^i^iy^v\,zm 

ms-im^i^i^^imi) i o omm.mznvx 5 o~4 o 

0«igP, t?tL<{±l 0 0~2 5 0®Sa?T'S).|.. 
[0204] Jl^fLM^Et tT{4, T;l^;& U , 

<m^^htih. ma&i±^'^i)nA<^mm 1 0 0 nmmz 

WLT 1-10^*35. jffat<{41~5e»gP*U 

0 0 %jp7K^^ tm^ ma±.(^RThtniJi < , 1 0 0 

~3 0 0%fflS», »i^L<{±l 0 0-2 0 0%fflS» 

±, vv-f vB?T'{4igti^iam±, #ic»iL<{48i^ia 

-«t:Sia-e{±3!MAi*<itttf*«l 0 orlJlitc 
an^A-f i. i: y;Hk*>e d !> <r)X\ -^v ^-tf v -> 5 o ~ 6 o x: 

zf-^-iz-ox^xii. ±ie«oftet, 0!iji.{fx;fr^v'a. r 

[0205 ] CliOiaicLT, Tia— JKst (III) T'^ 

Tj-U 3fV-4'i7)S i 02^*at±l~l 0 0%. 

<{41 0~9 9%T'J>.S.C:tA^M±ix.&. Clc^id^S 
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[0206] 

OR . OR 
R-O-SJ — (-O-SI^T-OR 
OR OR 

[0207] miT^mxummk 1 ~4 <r>T)i'^)vm. 

[0 2 08] >liX^>(7)v-'J^-h^Uzf-v'-*»A,ir^^ 

V— /L'. yy'y—iV^'C. :i1xhXi^*J 

[0209] StcS'loif^ L,\^mmtfxW'%mi. s i o 

Tft o T . S i O 2 t RiCtt^^r^f 3R-fb-^*!!i fc 
■#t^V'/UJS^fflV^. S i Oi-tr)V'm^h LT^gSiff*®*^' 

— IR^ (IV) iC^-f. 
[02 10] -«5Ee (IV) 
(R' ) ,S i (OR" ) 3 

^^R' . R" ki.mMW.=i-m.i — io<r)T>v^)vm^:m 

-e-ix-e'nini— T*>o-CtS^-3TV^TtJ:v%. r + 
lea, T-h^^ h^ri^v^y, T-h^xh^fi^v-^:^, 

e c -7"h=3f i^i^^^'. T^h7-t-7''h='fi^i^7>', 
xh5'^>'^xh#>-v-5>', T-b7^>':5'-^ VTof 



i^v-^y. ;<^;Uh'J^ h^i^i'^V'. ^f-yl-hUxb 

^>WJx.h^i^i^yy^ ^^i^)\'h^}iiV^'yi^yy^ 

[0211] ±MT)V^JV^^mT>Vai^i^YX\t^^ 
nr)Vn ^i^Y ^3lS=5r-^J«4'lc>§»i-6 fc fc: J: 0 S 

y. PBexf-zL-, »S!7'^;W. ^coT;Pa-;i'. 

y, xxx;pa, v-No jr'>'-fii^-(k;^<^, h/pxy, 

LT^t-i.s i OjMffT', m&^o. i«s%m±. 
»iU<{io. 1-1 o«*%(c^l.J:-pt;±ia^i«'+' 
tcm»-ri>. S i O2V;Pc0}iUS*^0. l«a%*5llT' 

•r , 1 0 ««% ^ -& t SBfl^«JK<59m*»'a 

[0212] z<r>mmizM7ii^^Z'^^m.l:Xt<r)^i: 
int. 15~35°C, »iL<{±2 2~2 8°Cc0iaJK 
T', 0. 5~10^ra. *F^L<fi2-5^raM#5-ff 

fm(n>mifnt. l.v^„ z.t\.h(^mt:mo . o o i ~4 

0. Omo 1/1 . ff^ L<«40. 005—10. Om 

[0213] 2f=5&BJt3t5V>TJ4, JiiaS i OiYMZ^ 
T#'?><X'&-ft;^5:(£St)f^!f?!l«i: LTfflv%^ %,(OX'h 

s i 02y;w/i(t^^L/ti*^(c{±. tm\,zmti^ 

11<. l/i;fS>jnua< . s i O2iSKSria^l>t.t0*« 

f!!)^0ffflt-SihlcJ;->T, S i Ozt t^tiioT 

^Hfl^«E«tT'*> 0 . .1^ -y h- 5 >f 7 1 ^ COS^^ 
jtjaT'^).§.. S i 02r/H4»*JfcitLT?SSh.e*5J: 

[0214] «-ft^!BD(i, Hirie^o^jCtt 

(vsitx^^i.^^-^jstts) . m 
um-^'&-W^-^m. ^^^h'it'f^s 0 0 ouat^o 
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[0215] t:-;W MJ -^^-^ b'::i 

i^';^ h-^v-v-^y, /S- (3, 4-X;K^>'>'i?o's=3E- 
i^i/'X-f-yPM/xh^i/i^^y. v-i^Vl^^^^/xf- 
V - n - 7*a bVl^ M) - n - 7*0 tVUv- ^ >" . i^" 

(r-T:7';o-f;P;t^i^-n-roK';U) i/-n-r 

[0216] liLhco$n^R/Ett*«^>f ^-ft^Ji. tu 
les i OjVyKllJg^) 1 0 0«»gp^fci9*?J0. 1 
~5 0«fig|5<0»J-&TflEffl-rSC:k*>'aj*-S>!: 

[02171 ±.u-/)v^mz\i. ^mcomtmiimxst 

0 1-0. 1 «a%gjrcft "5 , y/u®jR(c*rr s asan 

VVl'^ViS4'lC#«rt-|. S i Oj 10 0SSS81C 

[ 0 2 1 8 ] 5gi3. mmmt,znhixhyivmi.. Kmm 

xh^xh^j^v-^y, 7^h7;'<b='f5^>^7>'. 7-hy 
T'o^^-t^i^i^vy, "rhy-fh^i^i^yy, T)V^)V 
y-OT/l^^^i^i^yy, 3;i^rj-h4 0 
ig) . MS5 1 (H^^S) , XJ-^ v^X (0 

1 10, 2 2 0. 250 (ms-^iK^L^itS) . 

;l/3-hA-4 0 2B (-fe>'h7;HiH^ttS8) . '^T^ 

^v-v-^y^co^^/^^^-fk^tt. fflSKhUxf-zl-, {998! 
h U f-zw , « h U 7*a bVP . US h U ^ f-yP^Oll 



LX^I,zi^-X'WM^j:Yfl'mmm%hti, Mojgfig $ ^ 

[ 0 2 1 9 ] <Ji:{C. ±K7 -y»^W«IM, i^'J^-h^r 

(8?ie*stfr*sco±{cis(ti^ixTv^s) iztimmm 
tnmm<^tz^x'mif'^tifz'<s\t:j^^fi'^~i^Kjii^t 

ixS ^«x;K^ i'J^vSttx^^Udf-lgR/lEtt^k-^f ^ 

[0220] x;}^af j^^^Sttx^.;i^-i|gKiEtt'ft-&% 

(i, ^^t^iz2miiX±(7yj:.:i<^i^mi:^-t?>it-^X\ 

mmtmmcr>m^:c^^/i-^'-m.miizx^ :^^^yM^ 
^mi^mmi: Lxmm-r^ztti^-^m^it^^xsy^, 

10 2 2 1] X*:df i^5i%vSttx;^;^df-^^51t■(k■^ 

bLXit. 

(-f ) b*;x.7c!:y-yPA<:0:/U->j^VPx— T-;U (dco^k 
-^{ixe^' n;l^b K U y b'x 7 x y— ;l^Ai:cORjS5 

I.) ; 

(n) b'X7j:y-;PA^7xy— ;M40HSr2lW 
•r■s>•^k-^^c, xb-:^D;UbFy x^l^ yj^-drU"^ 

U >'i^;Ux-7";U^$:*i-|>^l:^!fi!i ; 
(yN)4, 4' -;^f-U>'b';^7xy-;K^^Ui^i^;P 
X— ; 

( - ) y ;K 7 y ;7 ^fli^v >«i y-yi-afliio 7 x y 
7 *;PAr;P7-'b K«8§<0X;Kdr Mk-^ ; 

(*) !i^5^:x^=if>-F&*-r^Yk^!f5!i- mtii. bx 

(3. 4-x-1?df>->-:J'0's^>';U^f-;l>-> jt^ifU— 
b';2. (3, 4-x;if^i^>-:?u'\^i^;u^f-;l') T 
->'^-h. b->^(3. 4-x,'K=3fi^-6->'^'0^^i^ 
Tj^''<-h. bx ( 3 . 4 -x;}f^~>v-^'n 
's^v-yp^f-yp-) b'^U-h, 3. 4-x.-Kdri^i/^o 

3, 4 _x;K^$/- l -;><^;Pv'^a'v 
^=^jU;>(^jU-3' . 4' -x-tr^>'i^^'a's:Sf-9-y;)& 
yU-n^fi'l^— 3, 4-X;K^J/- 1 -;><^/l'-i^^' 
D^^v-yP^^yP-S ' , 4' -X.-K4ri^-l' -^^ 
;Pv-;?a'vdr-if>'*yU;K=3fS/l^-h^ 3. 4-X;K^v- 

-6-;^f-yp->'^'D's=Jfi^yWp<^yi— 3 ' . 4' -x 
H<df£^-6' -M^/l—l' -z^^^XDy^^^y^fUTii^ 
i^lx-h, 2- (3, 4-X;K=af >'>-^D'\^i^yt— 
5' , 5' -;^bn-3" . 4" -X;K='ri^) i^:;'0's 
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U l^'JiV^ f 7 b H Q 7 L-- b . i^VJ v-i^'/U^^-r 

;l-x— r/K (x^ui^^/'j 3 ratify 

:?^U3-;U) >'':?'>J>'i/';l'X-7";l^, 1. 4-7';?'>'i/ 

T^"J f ^ U ^->'';Wx;?.-r-'U, ;K 'J xx-f 
y v-v^'/UXXt^vU ; 

-fe U y b'J y ^--/yl^x-r/l^, h y > ^a— ;ur 
oy^°y h y ^' y i^i^vux— '^.y ^J'x y x y i — ;u 
-jy y vS^yux— y^yyji y y 1 — /U hV^U 
i^y;i'X-^;u, ^yr^xyxy h— ;W7^h7:/y J^i^ 
;l.x-x;l'. i/;U3-Xhy^yi/;ux-^;P: 

( 5f ) 2 - 7;U3r nr/Udf/U- 1,2- i^:^— 

y i^i//wx-7^;pfc LT{i. H>ne^ssl^^^aaco7 

^m'it'i-S.t tT 2 0 0 OJJUTTS) 0 . »i U < {4 
lOOOUlTT'ifeS. 

[0222] x;K^>'5^vSttx;^;^=^f-iilS:^£514^^:•^ 
14x^-;u^-SSB5S*tc<}; O*^:^^*-^^*^!!*!!®?:** 

-IK5<: ( I ) tnm:hh<r>x\ c:^-rJ4m-r§. 
eo^i'h^^. i:^ia^co?sifx;r-/u^'-js. x\iy^x 

[0224] UlhcOJ; o tcLTS:MI»iI:S$:m-ri> . 



[0225] in<^<7)«t LT*F* Lv^fliJSJlJaTl^ 
^^l-Sm^rtcOTSbS. :iixJ.mmQ. 5—5. Ojum 
Tft-?T. ^^@0. 2 5 — 1 OAtmcOiatUKO^ 

2fgiOS?-fbBI*mi'i:¥±^e[@0. 0 0 5-0. 1/xm 
[ 0 2 2 6 ] ri^l^j t tXti, il1im^=^St/*«l 

[02.21 \ ^Wf-hVXli. ^y (;><^') T^'yu- 
-V9^«8i> i^y3-y^«l§. *^yx^uyii^gS)li, 

;Ky;i'-d<^— h^S^fli, r^'MV^'hUyJkmm. ^ 

y<ym&m. *ryxxT^p^Stlg. --KyrSHJ^ffl 

jt, ;Ky-Y 5 Ymm. ^')-m.:r.-i-\^ymmmim 

mx'^^. 

[0 2 28] zixt^(r>o*>X'i>. *5^B^<oae^«o — :>-C 
g^!Ki^l4, -&jS^^S^i^y;»o4'-C-i,S^ftt:J:-5T 

m) ijco-^-f yi^r^B^^-y:* mon i ps 

i 1 E^:i:'*<*^. 

[0229] XJ<^-i yy-h LT-SttSS^t 

^t*<T'§ •l)^:V•>■^J^^^^^^v'>T^Jy^'-^ >^^-t fCvSli 
[0 2 301 ::^:T'fflv^s^h^o•t■•»l.att^^S!•^t;tt8t 

[0231 ] JSttaHS-fbtt^Iii: LT«Sg?l-4RS'ft1t® 

•rs^Bt-c-#>o-ct,j:v^. mmmc'(!Lm^<^>i\^x 

^wkftr^y^pn^w^vj^fiiii- mvm^w&.r^') 
)vm^y^=T)vikm%. wmmAm.:^ ^ 7 y ;ukxx5^ 
)\^mti^. m\mmm:ie'):^:^T)VT^ y i^- 
^-m^^ymmwtif^ y 3^-;^r ^' y vwm^ts:)i 
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[0232] *!^Bflfcfflv^2, zkcox'^ hmf^mmim. 
[0233] iimmmwitm'^^} ^~)vt9 u 

•(tttX;K^r t »iX;K^ i^SJr^^rttC 2 lltLh 

^■thz. t iizx '9a5itKjie-rsx,-K=Jr i^mmx-h -& . 

[ 0 2 3 4 ] mv ^ I, ^ COT'^ l>li^®-fl:1tfflBiOi9l 

&tcr). f?i|;ttf. it^WiS:H-^»«7)^Ux^7">'l'*U)!t. 
.-ffjx-x^HSBM. r^U;u«li. x,-K^£/©Jii. -^u 

Uy^'vxy®!!^. ;K'Jf-jr-;U;K'Jx>«l!t^irAi^ 

[0235] 4>Tt>. «^ilSl«-fktt<ffl)!i*fflV^i.i t*« 

ttlSM. hnys, «iSiSM^cO#«m^SISn 

aS*»^>5i^til$iX^5 0— 1 OOOkeV. *f^L<Ji 
1 0 0—3 0 0 k e V«OX^;Pdf-S::fr-t'&fl^^*« 

[0236] M11{±0. 5 — 5. 0/^mTS>l>>ri:*J# 
iLV^X. i<0^^^ttC2. 0—4. 0//mC7)J®^*< 

[0237] iixA.. .R*H5&it^X(iRSaijit^O^ 
-Sr-^i.-S.#iat LTr^XvjaS, afc^t'iO:frSt>ff 



1-14 3 2 0 h^\{zwm-y5Wfi^^ u < mv^^ c: t 

[ 0 2 3 8 ] X. vgttx^^;P^'-Sr#^i--Sg!ii!ftSi: L 
t^T-fcl.. 7 o°cU±T-3 o?i'ia± 1 0^. J; 

o»a t< f±3 o?j>ia±5^j-jD^-r^.it*<sf * 

[02391 itT.£><0l»teliS:Stt-6 i (=: J: 0 , ^« 

%JiUiTS>l>^i:*^'»^Lv^, X. -?-cO^£025g^{i5 
5 0 nmtfcit.i.S)fii*T'9 0%JjUit-$>S 

[0240] l%teBo^MJi<i, E^^®5S::>37&^'2 0 x 
1 0-«N/cmOTT'«)&^i:ii!*W^LV>. eg#affi5g 
:^)3?i«2 0x 1 o-6N/cmJ:>9:*:#v^%^{±. *BJit: 

[ 0 2 4 1 ] -^7 -MVim>i *«l3?ISiJlC}g)S 

-^7-y3!?X;fr^£^^fl§, -^-7 -y ^X,-K=^ S^T;7 'J 
I'-b. ^^ y^gv-Un— i^s ^7 •ySr;U3=5f 1^-1^7 
Mt, TEFRON AF 1 60 0 (T-'i^K^tt 
n=l . 30) . CYTOP (im^f- 
n=l. 34) , 1 7FM (=ilU-3y («c) ttS. 
Stff^n=l . 3 5) . LR2 0 1 {BM^t^TM 
m)mk, n=l. 38) ^S-#(f-I.CfcA<-C'^S. 

[0 24 2] X, 2- (.'N'— 7;^7^-07'^//^) xf-zi'^* 

:5':7!;U'-h. 2- (.^•^—yaxD-7-?i^)U:^i!''f- 
)V) JU^)V?i^9^}'\y—h. 3- (>t-7oa-7-;< 
•^;U3r^^;W) - 2 -b Kodf i^rohVP^ D 
2- (VN— 70D-9-^^;U7-'i^;U) x^;u^:J' 
3- (^N'-:7aD-8-;'«^;UT-'>';i') 2 

- h K i^TD b";P^ U— h ^eo^ y -y^^i-? 

3->N°— 7on:t^'^^V'-2-b Kn^i^ 
7'ne/i'r^"JU'-b, 2- (y\'— 7;i^5ro-fi^/i^) X 
^/UT^'DU'— 2- 7;U3t-a-9-.?«-?-;Px 
i^)^) x.i-)VT'^VV-h^co-^y ymT^V\y-h, 
3->''«— 7;U^D-rv-/H . 2-X/-Kdf->TD/W. 3 

- (yN'-^oD-g-^f-yi'T'i^;!-') - 1 . 2-x;|?df 
v-ro^N-y^oxTK^-tf-^ h\ XTtf^v-Ti? ov—hm 

[0243] *^Bfl<7)3fe^T:7 >f :^-fm±M 
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[02443 tt-)\m±M\tWs^<rm^mx\i^^!t 

[02453 ;>ir-/H5S±JplcOfti<£6<rfrSi: tT{i. 
- n -^r-f-yu^r h iff ^ tv^xxx;i^^co*^)t 

[0246] *^0fl(7)3t^7 4 yUAtCtSUTJi, K««D 

[ 0 2 4 7 3 X. ^0 LXWm^fltz^'^y -f /PA<± 2 
3X:, 6 0%RHlct><t&>!r-;HS*«- 1 OlJLh+ 1 0 

[02483 *-yWJScOS!IS(i, jaT£0:&j£-Cff4:>il 
2.. ^^7>fyPAgt:^S}S:8 0X:. 90%RH^TT-4 
S^OiJcSf*, 1^7 ^ 5 0mm, 

(^i]2mm^::^3]BIT-r■l>» Mtc. -?-c07 -f ;l-A/h>t?r 2 3°C 
±2'€, 5 5%RHigJSTT-2 4B#raiB^L, ffi^X^r 

[02493 *-;Kifi 1 /R-C'«$tL. Rtift*^ 



mhtz^, MBl-^^T m^\i, 8 or. 9 0%RH 
T-4 8B*H&S^I> ) X'<r)K^m<^mi^±^ < =5rO« 

SiST (^Ji.{±\ 8 0-C, 9 0%RHT'4 8B#|gjftg^ 

i. ) T' t R 0 ^ i: iOS^J^^^'h? .< «ffl-r S 3 

I., 

[02503 z.tih<^fy-)\^stm^(r>^(r»m<^mmz 

ULfC* 0 , 5 5 0 nmt3tJ{tS®3S^**9 0% 

[ 0 2 5 1 3 X, ztii^crt&^mmit. ^mmmcom^ 
^oBfra-^. X. Rmm±mm?:^mmy ^ fi^j'^miz 
mmffz^Lxi^mi-i>tzi^. h^m&<r>myi<.^^^ 
i-x^^^ii^m^h'o. mzBmmmcr>23'c. eo%R 

[02523 -f ;l^AT-{i:^S«®S:MiS 

[02533 :^mmzxi8-iL<m\'^i^ti&$immm(D 

MfctTfi. -COOM (M{i7k^lK^X{±;'&^^V?: 

wm'^-^xmmimizmi^-m^'Ht-^?:^^::^^-^ 

kLx-^tsm^mffzi^<r)X'hi> . zzx'\,'^o-coo 
umi:^i-h-m-^it^t Lxi,mx.ii-cooMm 

-■7i>-f ym-myH-7U^ ym^m^i^^j:b'X'h 0 . # 
tc-COOM»S-:frt--S.g^t'::^;I^-v^>f vK^tS^ 

T'X{i:2«J.:i±{}ffflLTffl(.K Lv^Mi-^t^^^* 
i: LT{45 0 0~5 0 0, 0 0 omK^Ot -S. i:^ 
-COOM^?r*-f2>la^-fk-^<7)!|tJc;ifitV^ 
m^^¥6-0 94 9 1 5^. 13)7-3 3 34 3 6^ 

[02541 :m^^^^^t^mt UT»* L<»i. 

ills, Ttt\j\z-flT-izy-}U. Ti<V^'-fl-Ti--fl-'?-Jl'. ^ 
■^y^y. ii^^y. T^'tiT^J^m) . IK*14'-KUx 
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«W^>ti.. m^Sl^V^(i2aiiLhflffflLTffiv^'o 

[02553 ^^m<7m^y < /wAtctsyo y^v/m 
[0256] z.t\.h(r>M!^m\,z\t^<rm.(r>w^m: 

(«c) IScON i p s i 1 E^i:i:>'^)^, 
[02573::<7)J:^ tc*%B^«03t^7 ^ ;PA{±j£JSfc 

^ fUj:.iizixhco^mimm(r>ms^x/mm^izmi 

[ 0 2 5 8 ] X. :^%m<nit^y -I /l-Aii'J^lzmt 

[02593 ^^^n<r>m'y i }VM±^(,zm^wsmy 
-f )VAmt \^x^mx'hh. m^wsmy w ^uAt lt 

^6-94 9 1 5^. Pie-l 182 32#fc:iB®§ 
ix-C V ^ ^ J: 3 ^B^^JdX ^ Bfe t T J; V ^ , 
[02603 ^y )VM.mmhmit?-^^K>^i>^t 
h<r>\,z^^ix!b^mmtLX\t. mx.\i. ;K'Jt':^;U 

[0261 ] m^Wi.im^^Rif'irconm^9m't?>u. 



«-flS-^LTfil«$tL^. roT-i? ^7'f;^A&lX-t-'^V 
- h7 -f 7WA{4M3t«aim, Mnii^S^lIfcl-^TIi 
3t«$r«ilS-r?.@WCfflv^A>ixS. Z<7im'0t. y^xi^<7 

X. ^}'<v~vy ovhxm.m.'^^'t^^mm 

[0262] TSSa*S^^a(C{iil^2l5:iOffi3fe«<7)rai- 

•mtms^nmmmmy ^ )vj^\.z\i.^ u t-'n- h 3- b 

[0263] 

[0 2 64] lasfiajl 

(-fe/uo— xxx-r/1^7 -^/PiocoigJt) xr-fe 
ir-h (-f-xh-?>'ir57&;PaS^CA-3 9 8-3 ) 
Srffl V^T 8 0 m07 -f 5riilT<7)« 1 lEScoJnX^ 
ft^T^lUSIISatiOSfiiL. -ir;i^o-xxxx;U7 ^ 

1 Sr#/t, 

[0265]^, Hft^^Ji: LTx;K=J{->"ft.^/W60 . 
6«a%, e r t-7"f-;l'7iy— ;1^0. 45 

4%. :^5r'<^'-f /1'7 X :=.;^;^X 7 ^ -y h 0 . 0 7®S 
;^hDy^'>A-t-7VX-h 0. 02«S%&T/- 
K-ftSi^SBJit^^ { rxD j;^;PR 972V) 0. 05 

[0266] X-b;l'D-Xx;?.7^;Ucr)fflmS.t>'|ljI?:]JJl 
TtO^ 1 fe«8<0<fc d tc^UJtfl&fiH^C LT-t/Uo- 
XXJ^x;l'7-f;UA2. 3-1—4. 4-1, 4-2, 

[0267] X-fe;I^n— XT-t r- h (CAP-482 

-0.5) ^mt^^\^v^m\^xmm\^. mmz^h 
mmsmm&iiwi^ ltik/s s o // m07 -f /PASris 

itt. -feypo— ;^xx-r;l'7^;UA8. 9 (ItfSf^i)) €r 
i^. -fe/L'0-xxx-r^l^7 -f;UA9{±"5r^Ji: L 
Txf-;U7^"j;ux-^;Ui7-»j3U— h?rffifflL.?t, 
^>-b;l/-D— xx;?.f-yi^7 -ryWA 1 , 2, 3-l~4, 4 
-1. 4-2. &t>'5~9SrlSi|StK 2, 3-l~4, 
4-K 4-2, StX5-9i:-r«.. 

[0 2 68] 

[«1] 
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Rtt Ho. 






m 










1 

1 


CA-398-3 


80 


260 


180 


1 .2X1 .2 


z 


CAP-504- 0.2 


80 


235 


155 


1.5X1.5 


3-1—4 


CAP -482- 0.5 


80 


240 


160 


1.5X1.5 


4-1.2 


CAP-482-0.5 


40 


240 


160 


1.5X1.5 


5 


CAP-482-0.5 


80 


240 


160 


2.0X2.0 


6 


CAP -482 -20 


80 


245 


160 


1.5X1.5 


7 




80 


238 


160 


1.5X1.5 


8 


CAP-482-0.5 


80 




9 


CAP-4a2-0.5 


80 





[0269] ^1 fcfcttl>-fe^l^n-^T-fe7"-h€:JaT 

• -fe/po-xT-fe-r— ^r^t;5r:^-^ (cap- so 

4-0. 2. CAP-482-0. 5, CAP-482 
-20 (-<-xhvy^5;&;uii^) ) 

1.51) 

•-fb^tSll (#^^6-5 0 1 04 0#<Ollltfl?lJ ms 

a±.(r>J:oizimLf:zmmi. 2. 3-1-4. 4- 
1. 4-2. at^5~9tcoi-»T. OTl3ie»L^ai^: 

fFW$r=fT-^3t, ^ commit* 2 tc^^-r, 
[0 2 70] (IFfli) 

3 OmmilSX 1 2 0 mm^^<r>MM)irt:^3^WM 
-ti). Stit^T-COSSStcemm^cO^rjSrVN'i^^t-l 0 Dm 
mSRStcMJtl.. ^^tSr2 3±3'C. ffl*tiaiK6 5±5 

%oSi*i-c-3B#^m±MSi--i.. iififyy-i^' (^m 
^ha^D/i ooommir-si^-ti,. mzmm^irs 

0 •C± 1 -CcOHjaStcffi LT 3 B#^»5Q;il L , 2 3 + 3 



[0271 ] gftlRi^^= ( L, - L2/L1 ) X 1 0 0 
• X^^-f-i^ay (RO) 

ai&«®#fti-KOBRA-2 1 ADH (s^n-ansis 

{mm ^fflV>T. 2 3*C, 5 5%RH<7)^WrSl 

SL/i. 1 o;*fi)fsy^L-e-iOTi^ffit:'*t3t. 

[0 2 72] ai^^^ 

1 0 OmmX 2 0 OmmcD7 ;UA±t2 7 5 mmX 1 0 
•it. ;UA±t7 :r — A7>'^'— ■C'Si^fLJt 2 0 0 

[0 2 73] F = /iW (W:a>30«$ (kgf ) ) 

J I s c 2 3 1 8oa!isaictJ^v->ai^-t5 . -ecojsa 

[0 274] -m^^ 

^ymji^^S'^^nummsTM t 

SOBP^ffllK 23'C- 70%#fflSi.«t'. ^loSgOiS 
S 1 0 0 . 5 tt-S. Ji5:?3 ^«a^ L- . W 

[0 27 5] •'^^fX 

'S'fXtK 100 1 DPS. B*«fen:*(«c)M) 
fflV-iTM^tfv:^:^*^^.. lii:iP|cOff$3&»'8 0A£mCO%& 

[0276] 
[«2] 
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SM4 
No. 










RO na 












m 








1 


— 


— 


— 


— 


C.05 


10 


100 


3.40 


0.3 


0.25 




2 


1 


4 


— 


— 


0.05 


10 


1 10 


3.44 


0.3 


0.25 


jk TTing 


3-1 










0.04 


10 


1 10 


3.48 


0 .3 


0.25 




3-2 




2 


1 




0.04 


B 


100 


3.44 


0.3 


0.25 




3 — 3 
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